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EXECUTIVE SUMMARY

This Draft Report presents the results and findings for the Site Inspection (SI) performed by
CDM Federal Programs Corporation (CDM Federal) from October 1999 to February 2000 at
Installation Restoration (IR) Site 1, Naval and Marine Corps Reserve Center-Los Angeles
(NNCRC-LA), Los Angeles, California. The SI was performed for Southwest Division Naval
Facilities Engineering Command (SWDIV) under Contiact No. N68711-96-D-2029, Delivery
Order Number 24. An SI is an environmental investigation to assess the nature and extent of
potential releases to soil and/or groundwater, assess risk, and recommend possible mitigation

alternatives or no further action.

Site History

IR Site 1 consists of a former vehicle service station and a vehicle lube rack area in NMCRC-
LA, located one mile northeast of downtown Los Angeles near Elysian Park and Dodger
Stadium CDM Federal performed the SI and IR Site 1 to investigate (1) potential leakage from
an underground storage tank (UST) that held gasoline at a former vehicle service station and
(2) potential leakage of contents from hazardous waste drums stored at a vehicle lube rack that
drained to a former waste oil UST. Subsurface soil sampling performed in 1996 identified
gasoline, benzene, toluene, ethylbenzene, total xylenes, and 1,2-dichloroethane (DCA) in soil

samples collected in IR Site 1.

Site Investigation

The SI was performed in two phases and included the following main task:

° Geophysical surveying to identify whether the gasoline UST has been removed;
. Soil sampling and analysis;

. Groundwater sampling and analysis;

. Assessing the nature and extent of contamination;
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. Assessing the fate and transport of contaminants, including assessing whether
natural attenuation of petroleum hydrocarbons is occurring or may occur; and

. Assessing potential risk to human health.

Findings

The geophysical survey, using ground penetrating radar, metal detection, and electromagnetic
detection, did not find evidence of a UST still in place below the ground surface. It is likely

that the UST was removed prior to the mid-1980s as previously reported.

The drilling and well installation activities indicate that groundwater occurs at depths 1anging
from 27 to 35 feet below ground surface at NMCRC-LA . Based on hydraulic gradient

measurements, groundwater flows to the south-southeast.

Sample results indicate the type of contaminants identified in soil and groundwater consisted
primarily of petroleum hydrocarbons. Total petroleum hydrocarbons (TPH) in the gasoline
range and, to a lesser degree, in the diesel range, were detected. Benzene, toluene,
ethylbenzene, and xylene (BTEX) were several of the fuel analytes detected in soil and
groundwater samples, along with 1,2,4-trimethylbenzene (TMB) and 1,3,5-TMB, naphthalene,

and 2-methylnaphthalene. All of these analytes are components of gasoline.

No free product or oily sheen in groundwater samples was observed  Petroleum hydrocarbon

odors and stained soil were observed in some samples in the area of the former gasoline UST.

1,2-DCA was detected in both soil and groundwater samples. 1,2-DCA was historically used
as a gasoline additive The absence of other chlorinated hydrocarbons such as
trichloroethylene (TCE) suggests that 1,2-DCA detected at this site was most likely a result of

fuel use, rather than solvent use.

TPH and VOCs concentrations in soil and groundwater were highest where the gasoline UST

is suspected to have been located (between the lube rack and vehicle maintenance building).
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Lower or nondetect concentrations of TPH and VOCs were detected at locations more distant

from the source area.

Concentrations of analytes that are relatively highly degradable, such as benzene, were

identified in groundwater near the source area (benzene maximum of 588 ug/L) and at lesser w'\’w !
A

concentrations a short distance away (nondetect 100 and 200 feet downgradient). v
Concentrations of analytes that are less degradable, such as TMBs (maximum 1450 wg/L in the
source area), were identified in groundwater at a greater distance away from the source area
(8g/1. 100 feet downgradient, nondetect 200 feet downgradient) The analyte 1,2-DCA,
which is more recalcitrant than non-chlorinated petroleum hydrocarbons, was detected in
groundwater at lower concentrations (28 ug/L in the source area) and further downgradient

from the source area (8 ug/L 100 feet downgradient, 3ug/L 170 feet downgradient, nondetect

200 feet downgradient).

Soil and groundwater sample results were compared to conservative screening criteria, which
consisted of residential United States Environmental Protection Agency (EPA) Region IX
preliminary remediation goals (PRGs) for soil and EPA maximum contaminant levels (MCLs)
for groundwater (or PRGs if MCLs do not exist for a specific groundwater analyte). Because
the maximum concentration of at least one analyte exceeded screening ctiteria for both soil and
groundwater, additional data evaluation was conducted The purpose of this additional data
evaluation was to assess the fate and transport of contaminants and to more accurately assess

the magnitude of potential impacts to human health that might be posed by site contamination.
Fate and Transport of Contaminants

To support the human health risk assessment (HHRA), the fate and transport of contaminants
in both soil and groundwater were assessed The assessment provided an estimate of the
degradation of petroleum hydrocarbon contaminants that naturally occurs with compounds such
as gasoline, as well as estimated concentrations of analytes in groundwater that might extend

beyond the NMCRC-LA property boundary in the future.
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The results of the fate and transport assessment indicate that residual concentrations of
indicator chemicals (e.g., benzene, TMBs, 1,2-DCA, naphthalene, and lead) that were
assessed are present in soils at sufficient concentrations to continue to act as a source of
contamnination to groundwater in the future. Concentrations in groundwater are likely to
remain near their current concentration for some time into the future due to this ongoing
residual source. The fuel-related hydrocarbons (e g , BTEX, TMBs, and naphthalene) are
undet going significant degradation by natural biological processes at the site, further limiting
the mobility of these compounds. The fuel compounds have likely 1eached a steady state and
will not expand significantly in the future The 1,2-DCA is less degradable due to the
presence of abundant suifate in the ground water. The fate and transport of lead was
evaluated, and the results indicate that it is almost immobile due to its high degree of sorption

onto the soil matrix.

Human Health Risk Assessment

Human health risk was assessed following EPA and State of California Department of Toxic
Substances Control (DTSC) guidelines. The source area of contamination was located several
feet underground and no drinking water wells are located in the area. Because the site is paved
with asphalt or concrete, no human receptor exposure pathways are considered to exist at the
current time. However, future changes in site characteristics or use, such as installation of
drinking water wells, 1emoval of pavement, or industrial or residential development could
possibly lead to potential exposure of humans to identified site contaminants The HHRA was
performed for all chemicals of potential concern (COPC) and also for only those COPCs not

related to the petroleum contaminant (i.e., gasoline constituents).

The future scenarios for potential human exposure included in the HHRA for this site are the

following:

° Exposure of construction workers to site contaminants during activities such as
excavation of soil during construction of a building foundation;
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o Industrial exposure to site contaminants after removal of the pavement covering
the site and industrial development of the site;

. Residential exposure to site contaminants after removal of the pavement
covering the site and residential development of the site; and

. Residential exposure to site contaminants in groundwater after installation of
groundwater wells for domestic use in the contaminated groundwater onsite or
in an offsite downgradient area potentially impacted by contaminants in the
future.

These scenarios are consideted unlikely to occur due to the likely future use of the site (fire
fighting training and administration) Evaluation of these scenarios for potential impacts to
human health was performed to provide a health protective estimate of the potential future risks

presented by exposure to site contaminants.

The results of the HHRA for all COPCs indicate that soil contamination does not present an
unacceptable risk to human health under the future scenarios assessed. For groundwater, if a
drinking water well were to be installed just off the NMCRC-LA property, exposuie to
groundwater contaminants could possibly present a risk to human health under a future
residential scenario. The majority of calculated risk is associated with groundwater that might

be consumed and inhalation of vapors during showering.

The HHRA results for the non-petroleum related COPCs indicate a acceptable risk to human

health under the future scenarios assessed when compared to other constituents

These HHRA results are based on conservative assumptions and could be three orders of
magnitude lower (i.e. 1,000 times lower) if evaluated using more 1ealistic parameters.
Additional calculations reveal even lower risk than presented in this report The risk
assessment results should be evaluated with an understanding of the following qualifiers to
better understand the conservative estimates of potential risk and hazard by exposure to

groundwater contaminants:
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. The groundwater beneath the site is not very suitable for drinking purposes due
to its high total dissolved solids (TDS), chloride, and sulfate concentrations, as
well as the likelihood that any well installed at the site would yield an
unsustainable flow rate.

. It is unlikely that a drinking water well would be installed directly adjacent to
the NMCRC-LA property line where contaminants might migrate offsite.

. Sample collection from the NMCRC-1LA site was biased towards areas of
contamination, which increased the average contaminant concentration used in
the risk assessment calculations.

. Fate and transport modeling calculations were very conservative and produced
conservative results that were used in the risk assessment future scenario;

. Metals concentrations used in the HHRA for groundwater at the property
boundary were very conservative.

. Chloroform was included in the HHRA, but it was detected at the highest

concentrations at the two upgradient background groundwater sampling
locations and was not a suspected site contaminant from the gasoline UST.

. Toxicity values derived from animal studies at high doses have large safety
tactors built into them (e.g ., factors of 100) to err on the side of conservatism.

» Use of upper-bound exposure assumption values carried through multiple
calculations propagates the conservatism of the resulting calculations.

. In addition to the level of conservatism added by each of the factors identified
above, the HHRA used a reasonable maximal exposure (RME) in the risk
assessment calculations, which produces higher estimates of risk than more
realistic or average case scenarios.

Based on these results, CDM Federal 1ecommends that the site no longer be considered a
CERCLA IR site, but should fall under the State of California’s Leaking Underground Fuel
Tank Program. CDM Federal also recommends quarterly groundwater sampling and analysis
for the contaminants of concern be conducted for two years to assess whether site contaminants
in groundwater appear to be decreasing in concentration over time, appear to be remaining
stable, or are increasing. If groundwater contaminant concentrations do not increase over
time, the Navy should request DTSC officially close this site with no further action required,
as this will provide confirmation the intrinsic biodegradation processes are adequate to control

off-site migration of the contamination
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Act

CERFA Community Environmental Response Facilitation Act

COC Chain of Custody

COPC Chemical of Potential Concern

cm/sec centimeters per second

DCA Dichloroethane

Dl deciliter

DO Dissolved Oxygen

DOT Department of Transpottation

DPT Direct-Push

DQO Data Quality Objective

DTSC (California) Department of Toxic Substances Control

EBS Environmental Baseline Survey

EDD Electronic Data Deliverable

EPA United States Environmental Protection Agency

EPC Exposure Point Concentration

EV Electron Voit

foc Fraction of o1ganic carbon

EFSP Field Sampling Plan

°F Degrees Fahrenheit

ft feet

GG Groundwater Grab

GPR Ground Penetrating Radar
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

HCl
HELP
HHRA
HI
HSA

iD
IDW
IR

Ka
Koc

LCS
LCSD
LDC
LLNL
LUFT

MCL
MEK
mg/kg
mg/L
mL
MS
MSD
MSL
MTBE
MW

NA
NAVD
NCP
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Hydrochloric Acid

Hydrologic Evaluation of Landfill Performance

Human Health Risk Assessment
Hazard Index
Hollow-Stem Auget

Hydraulic Gradient
Identification
Investigation-Derived Waste
Installation Restoration

Estimated Concentration

Hydraulic Conductivity
Soil/Water Partitioning Coefficient
Organic Carbon Partitioning Coefficient

Liter

Laboratory Control Sample

Laboratory Control Sample Duplicate
Laboratory Data Consultants

Lawrence Livermore National Laboiatory
Leaking Underground Fuel Tank

Maximum Contaminant Level
Methyl Ethyl Ketone
milligrams per kilogram
milligrams per Liter

milliliter

Matrix Spike

Matrix Spike Duplicate

Mean Sea Level

Methyl Tertiary Butyl Ether
Monitoring Well

Analyte Identity Uncertain

Not Analyzed

National Geodetic Vertical Datum
National Contingency Plan

Xviii

February 2002



LIST OF ACRONYMS AND ABBREVIATIONS (continued)

ND Not Detected

NE Screening Level Not Estimated

NEDTS Naval Environmental Data Transfer Standards

NEFESC Naval Facilities and Engineering Service Center

NMCRC-LA Naval and Marine Corps Reserve Center-Los Angeles

No. Number

NPL National Priority List

OD Outer Diameter

ORP Oxygen Reduction Potential

OVM Organic Vapor Meter

PAH Polynuclear Aromatic Hyd:rocarbons

PARCC Precision, Accuracy, Representativeness, Completeness, and
Comparability

PCB Polychlorinated Biphenyl

PCE Perchloroethylene

PPE Personal Protective Equipment

PRG Preliminary Remediation Goal

PVC Polyvinyl Chloride

PWC (Navy) Public Works Center

QA Quality Assurance

QAPP Quality Assurance Project Plan

QC Quality Control

R Rejected data

RSK Robert S Kerr Environmental Research Laboratory

RWQCB (Los Angeles) Regional Water Quality Control Board

SI Site Inspection

SMCL Secondary Maximum Contaminate Level

SOP Standard Operating Procedure

SPLP Soluble Precipitation Leachate Procedure

SWRCB State Water Resources Board

STLC Soluble Threshold Limit Concentration

SVOC Semivolatile Organic Compound

SWDIV Southwest Division Naval Facilities Engineering Command
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1.0 INTRODUCTION

CDM Federal Programs Corporation (CDM Federal) has prepared this report for the
Hazardous Waste Site Inspection (SI) at Installation Restoration (IR) Site 1 at the Naval and
Marine Cotps Reserve Center-Los Angeles (NMCRC-LA), Los Angeles, California, IR Site 1
consists of a former service station and the vehicle lube rack area. This SI was performed for
Southwest Division Naval Facilities Engineering Command (SWDIV) under Contract No.

N68711-96-D-2029, Delivery Order Number 024

CDM Federal performed the SI at IR Site 1 to investigate (1) an underground storage tank
(UST) that held gasoline at a former vehicle service station and (2) potential leakage of
contents from hazardous waste drums stored at a vehicle lube rack that drained to a former

waste oil UST.

The SI is an environmental investigation to assess the nature and extent of potential releases to
soil and/or groundwater, assess risk, and recommend possible mitigation alternatives, which
include natural remediation (i.e., natural attenuation or intrinsic biodegradation) or no further

action (United States Environmental Protection Agency [EPA] 1992).

1.1  SITE DESCRIPTION

The NMCRC-LA is located at 1700 Stadium Way in Los Angeles, California on approximately
6 acres of land, about 1 mile northeast of downtown Los Angeles. FElysian Park surrounds
NMCRC-LA to the north, Dodger Stadium is to the northeast, and there is residential housing
from the west to southeast Figure 1-1 shows an area location map, Figure 1-2 presents a
vicinity map, Figure 1-3 presents a site map of NMCRC-LA, and Figures 1-4 through 1-7

present site photographs of IR Site 1.

IR Site 1 is located on the middle level of three graded terraces on the property (see Figures 1-

3 and 1-7). The vehicle lube rack is located on a rectangular concrete slab approximately 14
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feet by 50 feet with an 18-inch wide sump located in the center, running the length of the
vehicle lube rack. The remainder of the site is paved with asphalt for parking. The
northwestern edge of the slab is approximately 6 feet from the wall of the vehicle maintenance

building (Figure 1-3).

1.2  SITE HISTORY

The property history, service station/gasoline UST history, and vehicle lube rack history are

discussed below.

1.2.1 Property History

NMCRC-LA, constructed from 1938 to 1940 by the Works Progress Administration, was
commissioned in 1940. The mission of NMCRC-LA was to provide administrative, training,
and logistics support to reserve units. A large portion of the Administrative Building was
remodeled after a fire in 1980. Table 1-1 summarizes the NMCRC-LA history. The
NMCRC-LA property has been host to a number of tenants over the years including the Los
Angeles Police Department, the Los Angeles City Fire Department, the United States (U.S.)
Internal Revenue Service, and the Med Fly Control Unit of the U S. Department of
Agriculture. Currently, no Naval or Marine Corps activities are conducted at NMCRC-LA.
Instead, the City of Los Angeles Fire Department currently occupies the site under a lease

agreement with the Navy.

1.2.2 Service Station, Gasoline UST

A former service station was built in 1943 and was used for fueling vehicles on-site. The

aboveground portion of the service station has been removed.
A gasoline UST was associated with this service station to fuel vehicles. The capacity of the

gasoline UST was 1,000 gallons, but the type of tank is unknown (Navy Public Works Center

[PWC] 1996). It is assumed that this tank was used exclusively for storage of gasoline. There
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are no documents or drawings that describe the location of the gasoline UST o1 that verify the
abandonment o1 removal of the gasoline UST and its associated piping, It is surmised that the
gasoline UST was located between the middle of the wall of the current vehicle maintenance
building and the vehicle lube rack concrete slab, running north to just before the containment
wall (PWC 1996). A geophysical survey conducted in 1996 to identify the UST was not
conclusive because of interference, possibly caused by metal from the vehicle lube rack and
from the vehicle maintenance building. The survey did not identify any teflection typical of a
UST in the suspected area. The survey did identify a possible excavation area, although the

tesults were not conclusive (PWC 1996).

1.2.3 Vehicle Lube Rack Area

The vehicle lube rack was originally used for vehicle maintenance activities. The lube rack
consisted of metal racks for vehicles to drive onto. A submerged pit approximately 3 feet
deep, 35 feet long, and 4 feet wide contained a sump that drained directly to a waste oil UST
through subsurface piping. Between 1987 and 1989, the site was temporarily used as the
Hazardous Waste Storage area (Bechtel National, Incorporated [BNI] 1995). Hazardous
substances were stored in 55-gallon drums on the vehicle lube rack and included used oil,
solvents, hydrautic fluid, and other new and used vehicle maintenance products. The vehicle
lube rack did not have secondary containment, and it was noted in the Environmental
Compliance Evaluation performed by the Navy in 1989 that a significant amount of fluids had
leaked from these drums (BNI 1995) The vehicle lube rack sump either drained directly to

the waste oil UST (PWC 1996) or to an oil water separator.

The waste oil UST was a 2,000-gallon, double-walled steel tank used for storage of used oil
from preventative maintenance performed on vehicles (PWC 1996). This waste oil UST was
located approximately 10 feet southeast of the vehicle lube rack The waste oil UST was
closed and removed on 9 November 1994 under the supervision of the City of Los Angeles

Fire Department Some of the excavated soil from the tank removal was contaminated with
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petroleum products and remediated off-site (Amwest Environmental Engineering [Amwest]

1995).

1.3 PREVIOUS INVESTIGATIONS

Three environmental investigations preceded the SI: removal of a waste oil tank and
associated sampling in 1994, an Environmental Baseline Survey (EBS) in 1995, and a

subsurface soil investigation in 1996.

1.3.1 Waste Qil UST Removal

A waste 0il UST, located 10 feet southeast of the lube rack, was removed in November 1994
(Amwest 1995). Soil samples were collected from two locations below the excavated tank and
from two locations in the excavated soil. Results of the sample analyses are presented in Table
1-2. The excavated soil was remediated and properly disposed off-site due to the high levels of
total recoverable petroleum hydrocarbons (TRPH) detected in the samples of the excavated
soil, TRPH was not detected in the soil samples collected from below the excavation pit;
theretore, this soil was left in place (Amwest 1995). For this reason, soil below the waste oil

UST was not the focus of the ST

1.3.2 Environmental Baseline Survey

The 1995 EBS was prepared as the start of the property transfer process under the Navy’s
Community Environmental Response Facilitation Act (CERFA), which calls for early
identification of propeity suitable for transfer. The EBS concluded that there were two azeas
at NMCRC-LA categorized as Type 7 (areas that are unevaluated or require additional
evaluation): (1) the vehicle lube rack area because “hazardous materials f ormer ly stored in the
Lube Rack Area could have potentially been released into the subsurface from past storage
practices” and (2) Former UST and sexvice station because there was no confirmation that the

UST had been removed (BNI 1995). These two areas are the focus of this SI and report. One
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other area was categorized as Type 7: the Small Arms Firing Range in the Administration

Building Basement, but this area was not part of this SI.

1.3.3 Subsurface Soil Investigation

A geophysical survey and subsurface soil sampling were performed in late 1995 and 1996 by

the Navy Public Works Center (PWC).

1.3.3.1 Geophysical Survey

A geophysical survey was performed on 27 December 1995 to identify the location of the UST
(or its former location if it had been removed) The geophysical survey consisted of a ground
penetrating radar (GPR) survey near the lube rack. A typical reflection of a UST was not
detected; however, indications of soil disturbance between the lube rack and vehicle
maintenance building suggest that excavation may have occurred. Overall, the results were not

conclusive whether the UST has been removed (PWC 1996, see Appendix M).

1.3.3.2 Soil Sampling

Following the geophysical survey, soil samples were collected in 1996 by direct push (DP)
methods at five boring locations in and around the lube rack (see Figure 1-8) Samples were
collected at different depths at each boring location, ranging from 2 to 19 feet below ground

surface (bgs) (see Table 1-3). All soil samples were analyzed for the following:

. Total petroleum hydrocarbons (TPH) by the California Department of Health
Services (CADHS) Leaking Underground Fuel Tank (LUFT) method (i.e., U.S.
EPA Method 8015 Modified);

. TRPH by EPA Method 418.1;

° Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method
8020;

. Volatile halogenated hydrocarbons by EPA Method 8010; and
° Organic lead by the California LUFT Method.
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Table 1-3 summarizes the concentrations of the detected analytes in the soil samples.

Results of the soil sample analyses indicated the following (PWC 1996):

. Gasoline and BTEX were detected adjacent to the vehicle lube 1ack to a depth of 19
feet bgs and beneath the vehicle lube rack at 11 feet bgs. At 2 feet bgs, 1,2-
dichloroethane was detected beneath and adjacent to the vehicle lube rack.

» The detected concentration of TRPH found at 2 feet bgs may be from the asphalt
parking lot.
. Gasoline and BTEX detected in soil boring SB-3 confirmed a release from the

gasoline UST at the former service station

. Since groundwater was not encountered in the deepest soil boring (19 feet bgs), it
was unknown if groundwater had been impacted by the leaking gasoline UST.

The volatile halogenated hydrocarbon 1,2-dichloroethane (1,2-DCA) was detected in two
samples, at depths of 2 and 9 feet bgs; in both cases, it was not detected in samples collected at
depths 2 to 3 feet deeper than these two samples. 1,2-DCA may be piesent as a result of its
former use as a gasoline additive (SWRCB 1987 and EPA 1992b).

Soil samples collected between the lube rack and building indicated gasoline contamination,
with the deepest sample showing the highest concentrations of TPH and BTEX . The 1996
Subsurface Soil Investigation Report recommended that several more borings be conducted to
further assess the extent of contamination and that a monitoring well be installed to allow

assessment of potential impacts to groundwater (PWC 1996).

1.4 PROJECT PURPOSE AND OBJECTIVES

CDM Federal performed an SI in 1999-2000 at IR Site 1 to investigate the following potential

sources of contamination:

. Potential leakage from a UST that held gasoline at the former service station;
and
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. Potential leakage of contents from hazardous waste diums stored at the vehicle
lube rack that most likely drained to a waste oil UST

These two areas have been investigated together because they are located adjacent to each
other. Because the waste oil UST most likely received wastes from the leaking drums noted in
1988 and because the waste oil UST and surrounding soil were removed in 1994, the gasoline

UST was considered the primary source of potential waste releases.

The SI was performed in accordance with the following guidance documents:

. The EPA Guidance for Performing Site Inspections under CERCLA,
EPA/540/R-92/021, dated September 1992 (EPA 1992);

. Navy/Marine Corps Installation Restoration Manual, dated February 1997
(Naval Facilities Engineering Command 1997);

) CDM Federal Work Plan for Site Inspection at Installation Restoration Site 1,
Naval and Marine Corps Reserve Center, Los Angeles, California, dated
October 1999;

° CDM Federal Work Plan Addendum No. 1 for Site Inspection at Installation
Restoration Site 1, Naval and Marine Corps Reserve Center, Los Angeles,
California, dated January 2000; and

. EPA Risk Assessment Guidance for Superfund (RAGS), Volume I Human Health
Evaluation Manual, EPA/540/1-89/002, dated December 1989.

The California Department of Toxic Substances Control (DTSC) is the lead regulatory agency
for this project because IR Site 1 is considered a Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) site. The Los Angeles Regional Water Quality
Control Board (RWQCB) issued a closure letter in 1998 for the gasoline and the waste oil
USTs and will become involved only if they desire involvement after reviewing this report.
The RWQCB closure letter stipulates that closure is based on the assumption that there is no
other contamination than what was already identified by 1998 See Appendix N for a copy of
the RWQCB letter.

Final NMCRC-E A SI Report 1-7 February 2002



1.5

REPORT ORGANIZATION

The report is organized as identified below:

1.0

2.0

30

4.0

50

6.0

70

80

90

Introduction: Summary information on the site description, site history, previous
investigations, project purpose and objectives, and report organization.

Physical Characteristics of Study Area: Description of topography, geology,
hydrogeology, existing biological conditions, and land use of the study area and
surroundings .

Site Investigation Activities: Description of procedures used for the geophysical
survey, the soil investigation, the groundwater investigation, land surveying,
investigation-derived waste management, sample handling and management, laboratory
analysis, decontamination procedures, quality control, and data management.

Soil and Groundwater Investigation Findings: Discussion of site hydrogeology,
groundwater gradient and flow conditions, background metals assessment, and 1esults
of soil and groundwater analyses.

Quality Assurance/Quality Control (QA/QC): Summarizes adherence to field
procedures, results of field QC sample analysis, data validation findings, and overall
data quality .

Contamination Fate and Transport: Description of chemical mobility of
contaminants, potential contaminant pathways, and soil physical properties;
groundwater flow and transport modeling results; potential for petroleum hydrocarbons
to naturally biodegrade; and conclusions about the contaminant fate and transport.

Human Health Risk Assessment: Quantitative human health risk assessment (HHRA)
methodologies, identification of chemicals of potential concern, exposure scenarios and
parameters, and results using future scenarios for receptors and pathways.

Conclusions and Recommendations: Summary of information gathered during the SI
and conclusions based on this information.

References

The following appendices are attached (Appendix O is in Volume 2):

Appendix A Geophysical Survey Report
Appendix B Soil Boring Logs

Appendix C Geotechnical Laboratory Reports
Appendix D Well Construction Logs
Appendix E Groundwater Sampling Logs
Appendix F Land Surveying Reports
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Appendix G
Appendix H
Appendix [

Appendix J

Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
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Screening Criteria

Sampling and Analysis Matrix

Field QC Sample Results

Background Metals Assessment

Fate and Transport Documentation

Human Health Risk Assessment Documentation

Excerpts from Historical Documents

Regulatory Agency Letters/Comments and Navy Responses
Data Validation Reports
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Table 1-1
Historical Summary of NMCRC-LA

Time Period

Historical Activity

1938 to 1940
1940

1943

Late 1970s
1980

1987 to 1989
1994

NMCRC-LA constructed,

NMCRC-LA commissioned.

Service Station constructed.

Service Station demolished. Gasoline UST reportedly removed during the demolition.
Fire at the Administration Building.

Vehicle Lube Rack used as storage area for hazardous substances.

Waste oil UST removed.

1995 Environmental Baseline Survey performed at NMCRC-L A, identifying the need for
further investigation of the former service station and the vehicle lube rack.

1996 Subsurface soil investigation performed at IR Site 1. Petroleum products and volatile
organic compounds detected. Removal of gasoline tank unverifiable by geophysical
suivey.

1999 to0 2000 Site Inspection performed to investigate IR Site 1.

Notes:
IR = Installation Restoration
NMCRC-LA =  Naval and Marine Corps Reserve Center-Los Angeles
UST = underground storage tank

Table 1-2

Analytical Results From Soil Samples Collected Following Waste Oil Tank Removal, 1994

Final NMCRC-LA SI Report

Sample Description TRPH Benzene Toluene Ethyl Xylenes
Number {mg/kg) (pg/kg) (ng/kg) Benzene (total}
(rg/kg) (ng/kg)
SP-1 Soil pile 7440 49.9 ND ND ND
5p-2 Soil pile 1660 208 ND ND ND
S0-1 South of UST, ND 136 ND ND ND
13 feet bgs
NO-2 Notth of UST, ND 307 ND ND ND
13 feet bgs
Notes:
ND = Not Detected. For benzene, toluene and ethylbenzene, ND <5 pg/kg For total xylenes, ND <15 pg/kg For TRPH
ND < 10 mg/kg.

Beneene, toluene, ethylbenzene, and total xylenes analyzed by EPA Method 8020

TRPH = Total recoverable petroleum hydrocarbons by EPA Metiod 418 1
usT = underground storage tank

bgs = below ground surface

mg/kg = milligrams per kilogram

pg/kg = micrograms per kilogram

Source: Tank Closure Report, Amwest Environmental Engincering. February 1995
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Table 1-3
Analytical Results From Seil Samples Collected In 1996

Boring Boring TRPH IPH IPH Benzene Toluene Ethyl Xylenes 1,2-Dichloro-
Number Depth Gasoline Diesel Benzene (total) ethane
(In Feet)
SB-4 2 778 ND ND ND ND ND ND ND
$B-4 5 ND ND ND ND ND ND ND ND
SB-3 2 30 ND ND ND ND ND ND ND
$B-3 5 ND ND ND ND ND ND ND ND
$B-5 10 ND ND ND ND ND ND ND ND
SB-15A 6 ND ND ND ND ND ND ND ND
SB-1SA 9 ND ND ND ND ND ND ND 0.0181
SB-1SA 11 32 24 ND 0075 0.028 0.172 0.535 ND
SB-2 2 2.845 ND NP ND ND ND ND ND
3B-2 5 ND ND NE ND ND ND ND ND
SB-3 2 1,088 368 ND 0.503 0364 1.643 2 634 0.0062
§$B-3 5 258 327 NP 1.9 07 49 206 ND
SB-3 10 883 1447 ND 4.2 353 17 106 ND
$B-3 13 1.100 1,164 ND 4.0 59 28 162 ND
5B-3 19 2,642 3760 ND 7.0 111 73 371 ND
Residential Preliminary Nocne None None 063 790 230 320 0325
Remediation Goal
Industrial Preliminary None None None 14 880 230 320 0355

Remediation Goal

Notes:

All results are in milligrams per kilogram (mg/kg)
Those resuits in boldface exceed both the residential and industrial preliminary remediation goals.

ND = Not Detected. For benzene. toluene . ethylbenzene, and 1 2-dichloroethane. ND <0005 mg/kg. For total xylenes,
ND<0.015 mg/kg
TPH = Total petroleum hydrocarbons by California Department of Health Services Leaking Underground Fuel Tank. EPA Method

8015 Modified
TRPH = Total recoverable petroleumn hydrocarbons by EPA Method 418.1
1 2-Dichloroethane was detected by EPA Method 8010 All other analytes from EPA Method 8610 were not detected
Benzere, toluene . ethylbenzene and total xylenes were detected by EPA Method 8020 (modified to apply to soil).
Residential and Industrial Preliminary Remediation Goal levels are taken from EPA Region IX Preliminary Remediation Goals,
October 1 1999
Source: Subsurface Soil investigation Report, Navy Public Works Center. September 1996.
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FIGURE 1-1
AREA LOCATION MAP
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FIGURE 1-2
VICINITY MAP

NAVAL AND MARINE CORPS RESERVE CENTER
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Figure 1-5 NMCRC-LA Site
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Figure 1-6  Vehicle lube rack (center) Facing west
Vehicle maintenance building (right) (1/24/00

Figure 1-7 Vehicle lube rack (bottom right) Facing southwest
01/24/00
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2.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

The physical characteristics of the study area, including topography, geology and soils,
hydrogeology, existing biological conditions, and land use are discussed below. Information in
this section was obtained from The Community Environmental Response Facilitation Act
(CERFA) Environmental Baseline Survey for Naval and Marine Corps Reserve Center (BNI

1995) and supplemented by site observations, unless otherwise referenced.

2.1 TOPOGRAPHY

NMCRC-LA is located in Chavez Ravine, in the hilly terrain of Elysian Hills. These hills are
bounded by the Santa Monica Mountains to the north and west, the Los Angeles Narrows and
Reppetto Hills to the east, and the eastern margin of the central block of the Los Angeles Basin

to the south (BNI 1995)

The lube rack area is located at an elevation of approximately 400 feet above mean sea level.
IR Site 1 is located on the middle level of three graded terraces on the property (see Figures 1-
3 and 1-7). Because of these enginecred terraces at NMCRC-LA, elevation on-site ranges
from approximately 380 feet to 450 feet above mean sea level. A large hill is located
immediately to the northeast of the lube rack area (see Figures 1-3, 1-5, 1-6, and 1-7). The
surrounding hills within a mile of the site are situated approximately 700 feet above mean sea

level. See Appendix M for a topographical map of NMCRC-LA from the 1995 EBS.

2.2 GEOLOGY AND SOILS

Continued movement of the Elysian Hills anticline, which is located on the southerly side of
the Los Angeles Narrows, may have caused the "reverse gradient” on the base of the water-
bearing series in the Los Angeles Narrows area (State Water Rights Board 1962). The
NMCRC-LA is underlain by a thin layer of sand and clay from the Quaternary alluvium,
which is underlain by sandstone with minor amounts of shale from the Miocene Epoch

Topanga and Puente formations. Both of these formations are steeply tilted and dip to the
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south. The Quaternary sediments result from erosion from the top of canyon During the
waste oil UST excavation, the subsurface investigation, and the SI, site observations were

consistent with these findings.

2.3 HYDROGEOLOGY

The NMCRC-LA is located adjacent to the mouth of the Los Angeles Narrows, where the Los
Angeles River enters the Los Angeles Forebay area of the Central Groundwater Basin. Results
of numerous groundwater investigations within a one-mile radius of NMCRC-LA on file with
the L.os Angeles RWQCB indicate that the groundwater flow is to the south. South of the site,
the depth to groundwater is appiroximately 17 feet to 25 feet bgs (BNI 1995), but at NMCRC-
LA, the depth to groundwater is deeper because of its location in the hills. Groundwater was
identified at a depth of approximately 30 feet bgs during the SI. Because of the pressure head,
the water level rose to approximately 24 feet bgs in the wells installed during the SI.

Appendix B contains site specific boring logs prepared for this SI.

There are no known potable or industrial water supply wells located within a one-mile radius
of NMCRC-LA  The nearest known potable water wells are located three miles north of the
site near the intersection of Casitas Avenue and Fletcher Drive (production wells OS13W04-
L03 and OS13W04-KO01) and near the intersection of the Glendale Freeway and Interstate 5
(production well OS13W04-1.02).

The groundwater flow direction calculated based on water levels measured in the wells during

the SI, is to the southeast (see Figure 4-3).

Groundwater quality based on general water chemistry results from water samples collected
during the SI indicate that the groundwater is generally not very suitable for drinking water
purposes (see Section 4 5 6). However, the RWQCB considers all groundwater in the LA

Basin as potential drinking water.
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2.4 SURFACE WATER

The vehicle lube rack area is flat and is surrounded by an asphalt-paved area that slopes
towards the southeastern area of the site near Bernard Street. Because the area is paved,
rainwater drains toward the storm drains Rain falling on the concrete slab of the vehicle lube
rack drains into the sump. The sump discharged to the waste oil UST that was removed in

1994

The nearest surface water body is the conciete-lined Los Angeles River, appt oximately 1.0

mile to the east (see Figure 2-1)

2.5  EXISTING BIOLOGICAL CONDITIONS

DTSC ecological scoping assessment guidance states that potential ecological receptors should
be identified NMCRC-LA is almost entirely paved, and all areas of the property have been
disturbed. NMCRC-LA has little natural vegetation present. The majority of vegetation on-
site consists of ornamental grasses, shrubs, and trees used for landscape purposes. Because of
the highly developed condition of the site, no potential for sensitive plant species exists.

According to the EBS, no threatened or endangered species were encountered (BNI 1995)

2.6 LAND USE

Figures 2-1 and 2-2 show aetial photographs that indicate general land use of the NMCRC-LA
site surtoundings. The majority of the area is urban, except for Elysian Park to the north and
Dodger Stadium to the northeast. Highway 110 is located approximately O 25 miles east of
NMCRC-LA. Downtown Los Angeles is located approximately 1 mile southwest of NMCRC-
LA The surrounding urban area consists mostly of residential areas with schools, a medical
center, and interspersed areas of business and commercial areas (see Figure 2-3 for a
photograph of the site and surrounding area) The nearest residential area is immediately

southeast of the site (see Figure 2-4).
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2.7 CLIMATE

The local climate is semiarid, characterized by mild winters and warm summers. Mean
monthly temperatuies (30-year average) range from a low of 58 degrees Fahrenheit (°F) in
January to a high of 74°F in August. Annual precipitation averages 14.6 inches, also based on
a 30-year average (Western Region Climate Center 1997) Most precipitation typically occurs
from November through March. Relative humidity ranges from 50 to 80 percent annually. In

the late fall and early winter months, gusty northeasterly (or "Santa Ana") winds may occur.

2.8  SITE CONCEPTUAL MODEL

The site conceptual model identifies the exposure setting from IR Site 1 to present an overall
evaluation of sources, transport mechanisms, receptors, exposure points, and exposure routes.

Figure 2-5 and Figure 2-6 presents a current scenario and a future scenario, respectively.

Final NMCRC-LA SI Report 2-4 February 2002



NMCRC-LA
ADMINISTRATION VEHICLE MAINTENANCE

BUILDING BUILDING

RESIDENTIAL AREA

FGURE 2-2
AERIAL PHOTOGRAFPH OF NMCRC-LA SITE
AND IMMEDIATE VICINITY

bl NAVAL AND MARINE CORPS RESERVE CENTER
SOURCE: USGS, 22 AUG 1989 APPROXIMATE SCALE IN FEET
17=330 # cD Federal Programs Corporation %ﬁgf%_z
4 Subsidiary Of Camp Dresser & Mekse Ine. DO MO 6210-024







Figure 2-3 NMCRC-LA site and vicinity Facing east
01/24/00

Figure 2-4 NMCRC-LA site (left), Residential area (xight) Facing northeast
01/24/00
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3.0 SITE INVESTIGATION ACTIVITIES

The following section contains descriptions of procedures used for the geophysical survey, the
soil investigation, the groundwater investigation, land suiveying, investigation-derived waste
management, sample handling and management, field quality control, decontamination

procedures, laboratory analysis, data validation, and data management.

The investigation was accomplished using a two-phased approach so that the full extent of
contamination could be efficiently delineated. This approach allowed for assessment of the
first phase of analytical results, followed by strategic placement of the second phase samples.

In this way, the site was characterized by collecting a minimal amount of samples

Phase I: Phase I was performed from 27 October to 16 November 1999 The primary

objectives of Phase I were the following:

. Identify the depth to groundwater;

. Identify the location of the gasoline UST (geophysical survey);

. Confirm the presence of soil contamination from IR Site 1;

. Assess the extent (both lateral and vertical) of contamination;

. Assess if groundwater has been impacted by IR Site 1;

. Assess the groundwater gradient; and

. Assess background concentrations of metals in soil and groundwaier.

Phase I used hollow-stem auger (HSA) drilling to collect soil samples, to install five
groundwater monitoring wells (three of which were used for background samples) for
groundwater sampling, and to install three temporary piezometers for gioundwater grab
sampling. A total of four additional borings were completed for soil sample collection and

were used as background samples for assessing background levels.
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Phase 1I: The objective of Phase Il was to use the results from Phase I soil and groundwater
samples to identify locations for additional soil and groundwater sampling to further evaluate
the extent of contamination Phase I included nine additional groundwater samples (two from
newly installed monitoring wells, four from temporary piezometers [see Section 3.3]), and
three from the Phase I monitoring wells to confirm results identified from the Phase I samples.
Soil samples were also collected from these six soil borings conducted during Phase II. Work
Plan Addendum No. 1 (CDM Federal 2000), approved by DTSC prior to beginning Phase 1II,
described in detail the planned locations and rationale for Phase II soil and groundwater

sampling.

Originally, three phases of field work were planned (CDM Federal 1999); however, sufficient
data were available after Phase I to allow Phases IT and III to be combined (CDM Federal
2000) .

3.1 GEOPHYSICAL SURVEY

A geophysical survey was performed for the following two reasons:

. Search for subsurface utility lines to clear soil boring locations for drilling; and

. Search for the gasoline UST from the former service station to assess if the
gasoline UST has been removed.

The geophysical survey was performed by an approved licensed subcontiactor, Spectrum

E.S I of San Fernando, California. Techniques used included ground-penetiating radar, metal
detection, and electromagnetic detection. The geophysical survey for Phase I was performed
27 October 1999, while the geophysical survey for Phase II (subsurface utility line clearance

only) was performed 24 January 2000.
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3.1.1 Subsurface Utility Clearance

A geophysical survey was performed at all proposed soil boring locations to clear for
subsurface utilities on 27 October 1999 (Phase I) and 25 January 2000 (Phase II). Selected
boring locations either did not need to be moved or were moved only 1 or 2 feet to avoid
subsurface utility lines. In addition, USA Underground Services Alert was contacted for cable

and utility line checks prior to drilling.

3.1.2 Underground Storage Tank Investigation

The geophysical survey to identify the location of the gasoline UST was performed on 27
October 1999 It was performed between the lube rack and vehicle maintenance building
(considered the most likely location of the gasoline UST), to the southeast of the lube rack, and
inside the vehicle maintenance building to the noithwest (see Figures 3-1 and 3-2). The area

covered was approximately 60 feet by 33 feet.

It was thought that the vehicle lube rack and the vehicle maintenance building would cause
interference with the geophysical survey, as had happened during the 1996 subsurface soil
investigation. The vehicle lube rack contains metal that causes interference, and the vehicle
maintenance building walls might also cause interference. Prior to the geophysical survey,
CDM Federal dismantled and removed the vehicle lube rack. The geophysical survey

proceeded with only minor disturbances near building walls.

3.1.3 Underground Storage Tank Investigation Results

No UST-like anomalies were identified in the subsurface (see Appendix A for the
subcontractor teport). To the southeast of the lube rack, an excavation backfill area was
identified, which is presumably the area where the waste oil UST was excavated and replaced

with backfill
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3.2  SOIL INVESTIGATION

For this field investigation, a total of 18 soil borings was drilled, lithologically logged, and
sampled to characterize subsurface soil conditions and evaluate the extent of soil contamination
at the site. The locations of the soil borings drilled ate shown on Figure 3-3, and drilling and

sampling information for the soil borings is summarized in Table 3-1.

As originally proposed in the Work Plan (CDM Federal 1999), both DP and HSA methods
were used for soil drilling and sampling. The HSA method was to be used for drilling and soil
sampling at the locations for permanent groundwater monitoring wells and the DP method was
planned for the other soil and groundwater grab sampling locations. However, during the first
attempt using the DP method, drive rod refusal was encountered at a depth of 16 feet bgs due
to the firm, well-consolidated soil conditions present at the site. Therefore, use of the DP
method for soil sampling was abandoned and all DP-series borings were drilled and sampled
using the HSA method. The DP and HSA drilling and sampling techniques used for this

project are discussed below .

3.2.1 Direct Push Soil Sampling

DP soil sampling was performed at only one boring location during Phase I. As noted above,
DP soil probe sampling was abandoned after encountering firm soil conditions in the first
boring (DP03) attempted with this method. The DP soil sampling system used at this location
involved hydraulically advancing a 1.5-inch outer-diameter (OD) stainless steel probe point and
rod system to collect soil samples for logging and chemical analysis. Upon reaching the
desired sampling depth (generally 5-foot intervals), the DP rod was removed and replaced with
a 2.0-inch OD, 24-inch long, split-core sampler containing four 0 875-inch diameter, 6 O-inch
long, stainless steel sample sleeves. The sampler was driven two feet to collect the soil sample
and was then removed. The recovered sample sleeves for laboratory analysis were capped and

labeled; the rematning soil material was used for organic vapor meter (OVM) field screening
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and logging. Omly two soil samples were collected in DP03 using the DP method prior to

switching to the HSA drilling method.

3.2.2 Hollow-Stem Auger Drilling and Soil Sampling

All 18 soil borings completed for the investigation were drilled and sampled using the HSA
method (see Figure 3-4). The seven borings in which groundwater monitoring wells were
installed were drilled using 10-inch OD augers, while 6-inch OD augers were used for all of
the DP-series borings. All soil sampling was performed using a 2.0-inch diameter, 18-inch
long, California-modified, standard penetration split-spoon sampler Soil sampling was
accomplished following the procedures described in the Field Sampling Plan inciuded in the
Work Plan (CDM Federal 1999). Boring logs for the 18 soil borings drilled and sampled are
included in Appendix B. The soil borings inside the vehicle maintenance building used a
limited access rig (see Figure 3-5) because the ceiling of the building was too low to allow the

mast of the main drilling rig to be raised completely

Soil samples for laboratory analysis were collected in 6-inch long (or 3-inch long) stainless
steel sleeves. Upon retrieval of sample sleeves from the sampler, the exposed soil at the end
of the sleeves was monitored with an OVM  The OVM used for HSA and the limited DP
sampling (described above) was a Thermo Environmental Insttument model 580B with a 10.6-
electron-volt (EV) lamp. The bottom two sleeves were kept as samples. Both ends of the 2-
inch OD, 3- and 6-inch long stainless steel sample sleeves were then immediately capped with
Teflon™ squares and plastic end caps. The extra soil was placed in a labeled, self-sealing

plastic bag for lithologic logging

At each sampling location, four soil samples were collected. These four samples were
generally collected at approximately evenly-spaced depths (for example 6, 12, 18, and 24 feet
bgs) to obtain vexticai profiles of potential contamination. At the location suspected as being
the most likely source of contamination (boring DP01), one additional soil sample was

collected and analyzed to obtain a more complete vertical profile
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3.2.3 Soil Analyses and Methods

A total of 82 discrete-depth subsurface soil samples were collected from the set of 18 borings
completed during the Phase I and Phase II investigations. Of these 82 soil samples, 69 were
regular site samples and 13 were field QC duplicate samples. Of the 69 regular site samples,
28 soil samples wete designated as background samples, collected from locations distant from
the Iube rack/former gasoline UST area (see Figure 3-3) and analyzed only for 19 metals to
assess background metals concentrations (see Section 4.3). The remaining 45 soil samples
were analyzed for potential contaminants of concern, fate and transport parameters, and
geotechnical parameters as identified in Table 3-1 and below. Table 3-1 includes a summary
of the number and location of soil samples collected and submitted for analyses; details of the
analytical tests performed for each sample are shown in Appendix H. Soil sampling results are

presented and discussed in Section 4.4,

A total of 45 soil samples {and 5 duplicate field QC samples) were submitted for analysis for

fuel and waste contaminants using the following analyses and methods:

J Nineteen metals plus aluminum and iron, using EPA Method 6010 (EPA
Method 7470/1 for mercury). All 28 background samples were also analyzed
for metals;

. Total Petroleum Hydrocarbons (TPH), using the California Department of

Health Services LUFT Method (EPA Method 8015-modified [8015M]) for
volatile (gasoline) and extractable (diesel and motor o0il);

. Organic lead using the California LUFT method;

* Volatile organic compounds (VOCs), including methyl-tertiary-butyl ether
(MTBE), using EPA Method 8260B;

. Semivolatile organic compounds (SVOCs) using EPA Method 8270C; and
. Polychlorinated biphenyls (PCBs) using EPA Method 8082.

In addition, ten selected soil samples were analyzed for leachability assessment using one or

more of the following tests:
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. TPH: Soluble Precipitation Leachate Procedure (SPLP) extraction using EPA
Method 1312, analysis by the California LUFT method, (EPA Method 8015M);

. Metals: Soluble Threshold Limit Concentration (STLC) preparation using
California Waste Extraction Test (WET) and analysis EPA Method 6010 and
7470/1;

. VOCs: STLC preparation using California WET and analysis by EPA Method
8260B; and

* SVOCs: STLC preparation using California WET and analysis by EPA Method
8270C.

A total of 16 soil samples were submitted for chemical analysis for the following parameters

considered useful for assessing the fate and transport of contaminants in soil:

. Total organic carbon (TOC) using EPA Method 410 1;
. Total phosphorus using EPA Method 365.2;

. Total Kjeldahl nitrogen using EPA Method 351.3, nitrate using EPA Method
353 .2, and ammonia using EPA Method 350.1.; and

. Sulfate using EPA Method 300 and sulfide using EPA Method 376

3.3 SOIL GEOTECHNICAL CHARACTERIZATION

Geotechnical sampling procedures and results are discussed in the subsections below .

3.3.1 Geotechnical Sampling

Ten soil samples were collected for geotechnical analysis from five of the soil borings, as
identified in Table 3-1. These samples were collected using a thin-walled Shelby tube sampler
(six samples) and standard penetration split-spoon sampler (four samples) and analyzed by
Environmental Geotechnology Laboratory of Santa Fe Springs, California. The soil samples
were analyzed for grain size distribution, porosity, bulk density, and permeability Five of the
ten samples were coliected from the unsaturated zone to assess migration and leaching potential
of contaminants within the soil. The remaining five geotechnical samples were collected from

the saturated zone to assess the migration and transport of contaminants in groundwater.
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3.3.2 Geotechnical Testing Results

The results of geotechnical analyses and tests of soil samples ate presented in Table 3-2. Nine
of the samples submitted for analysis were classified during field logging as sandy clay (see
boring logs, Appendix B). One soil sample was classified as fine-grained sand (13-foot
sample, MW06). The grain size distribution analyses listed in Table 3-2 are consistent with
the field classification of the soil samples. Triaxial permeability tests of the sandy clay
samples indicated hydraulic conductivity values ranging from 4.4 x 107 to 9 4 x 107
centimeter per second (cm/sec). A permeability of 1 4 x 10* cm/sec was measured by the
laboratory for the sample of fine-grained sand collected at boring MW06 (13-foot sample).
Table 3-2 also lists the moisture content, density, and porosity test results for the soil samples
analyzed. Grain size distribution curves and the laboratory reports for the geotechnical soil
sampling are included in Appendix C. The soil geotechnical test results are evaluated and

discussed as part of the site hydrogeologic characterization (Section 3 3).

3.4 GROUNDWATER INVESTIGATION

The groundwater investigation performed for this project included the installation of
groundwater monitoring wells and temporary piezometers, measurement of water levels in
wells and piezometers, and collection and analysis of groundwater samples for fuel/waste
contaminants, background metals evaluation, and fate and transport parameters. The activities
and procedures for monitoring well and piezometer installation, water level measuriements, and

groundwater sampling and analysis are discussed below.

As noted in the boring logs (Appendix B), groundwater was encountered at depths ranging
from 28 to 33 feet bgs in all soil borings, except MW04 (drilling terminated at 19 feet due to
refusal). Following well construction, the static water levels within the wells ranged from

approximately 21 to 31 feet bgs
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3.4.1 Monitoring Well Installation and Development

A total of seven groundwater monitoring wells were installed during this investigation to
complete the site characterization and to serve as permanent locations for future monitoring.
Five monitoring wells were installed during Phase I and two monitoring wells were installed
during Phase II. The locations of the seven groundwater monitoring wells are shown on

Figure 3-3. Table 3-3 summarizes well construction information for each well.

The monitoring wells were drilled and installed using the HSA method following the field
investigation program described in the Work Plan (CDM Federal 1999) As described in the
Work Plan Addendum (CDM Federal 2000), the following modifications to the original Work

Plan were made:

* During Phase I, a background monitoring well, MW04, was planned to be
installed on the northwest side of the administration building (see Figure 3-3)
However, diilling 1efusal was encountered at a depth of 19 feet bgs
(unweathered bedrock) and it was unlikely that shallow groundwater conditions
would be found at this location. Therefore, the monitoring well scheduled for
background location MW04 was drilled and installed immediately adjacent to
soil boring DP04. The background monitoring well was designated MW04B
(Figure 3-3, Table 3-3).

) The Work Plan called for installation of up to thiee monitoring wells during
Phase IT and a contingency for two additional monitoring wells during Phase III.
However, based on the results of Phase I, it was determined to be more
appropriate to collect a broader coverage of groundwater samples utilizing
temporary piezometers and wells (during a single mobilization in Phase II)
rather than implementing the Phase II and Phase III well installation program
described in the Work Plan Addendum Number 1 (CDM Federal 2000). This
plan and rationale was approved by DTSC in January 2000. Accordingly, the
groundwater investigation was completed during Phase II and involved the
installation of two permanent monitoring wells and four temporary piezometers
(described below).

Each of the groundwater monitoring wells was constructed using 4-inch OD, Schedule 40

polyvinyl chloride (PVC) well casing, a 15-foot section of factory-slotted well screen, and a

2 5-foot blank casing sump and end cap assembly. A grain size distribution analysis of a
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sample of the predominant soil type at the site (sandy and silty clay) was used to confirm the
specifications for well screen slot-size and filter-pack sand. Based on the grain size analysis of
soil from the saturated zone at MWOI, a slot-size of 0.010-inch and #2/16 grade sand was
selected for monitoring well construction. Refer to Appendix C for the grain size analysis
used (MWO1 35-foot bgs sample). The saturated well screen interval was surged during well
construction to ensure proper placement of the filter-pack sand. All monitoring wells were
completed with flush-set, surface well boxes. Well completion diagrams and complete
information on drilling and construction for the Phase I and Phase II groundwater monitoring

wells are included in Appendix D.

Following well construction, the monitoring wells were developed using the surge-block and
bailer method For each well, the saturated well scieen interval was surged to remove fines
fiom the filter pack and promote groundwater flow into the well. A large capacity bailer was
used to remove sediment-laden water from the wells. During Phase I, field parameters (pH,
conductivity, temperature, and turbidity) were measured to document stabilized conditions
during development. For the moderate recharge wells (wells MW01, MW03, MW04B, and
MWO05), it was found that field parameters stabilized after approximately three casing-volumes
were removed. Wells MW02, MWO06, and MW07 were found to be low recharge wells and

required multiple purgings to complete well development.

3.4.2 Temporary Piezometer Installation

As described in the Work Plan (CDM Federal 1999), the DP soil probe and sampling system
was originally planned to be used for collecting groundwater grab samples from the DP-series
soil borings. However, since the DP probe method was not used, groundwater grab sampling
was conducted in temporary piezometers that were installed in selected DP-series borings
drilled using the HSA method. The temporary piezometers were constructed of 2-inch
diameter, Schedule 40 PVC well casing and a 10-foot section of 0.010-inch slotted well screen

with end cap, installed directly (without filter-pack) in the DP-series boreholes. Groundwater
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grab sampling from temporary piezometers, as described below, was the most practical and

efficient method given the volume of samples needed for analysis.

Temporary piezometers for groundwater sampling and water level measurements were installed
in a total of seven DP-series borings as listed in Table 3-1 The temporary piezometers were
removed after groundwater sampling, and the boreholes were sealed with cement-bentonite

grout and/or bentonite pellets

3.4.3 Water Level Measurements

Water levels were measured in all groundwater monitoring wells and temporary piezometers
on several dates during the field investigation to assess groundwater gradient and flow
direction In the monitoring wells and piezometers, water levels were measured individually
prior to groundwater sampling and collectively during site-wide monitoring surveys. A
standard diameter, Solinst™ (or equivalent) water level meter was used. The water level
measurements and groundwater elevations obtained during the Phase I and Phase II field
activities are presented in Table 3-4. Discussion of water level monitoring results and

groundwater gradient and flow conditions is provided in Section 4.2.

3.4.4 Groundwater Sampling

Two groundwater sampling rounds weie conducted for this investigation. Phase I sampling
was conducted during November 2-16, 1999 and included groundwater sampling at five
monitoring wells and three temporary piezometers. Phase II sampling was conducted January
25 through February 1, 2000 and included groundwater sampling from two new wells and four
piezometers installed for Phase II, and the re-sampling of three wells installed during Phase I

(CDM Federal 2000},

More groundwater samples weie collected during Phase II than originally planned, with the

purpose to collect a more complete data set. Grab samples from temporary piezometers were
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substituted for some wells because the groundwater flow direction had been inferred using
Phase I water level measurements. Phase I grab samples were collected from cross-gradient
locations, while Phase II wells were installed in the downgradient direction. Three wells were
resampled (at the request of DTSC) to confirm sampling results from Phase I two months
earlier Table 3-5 provides a summary of the groundwater monitoring wells and piezometers

that were sampled during Phase I and Phase II investigations.

The groundwater monitoring wells sampled during Phase I and Phase II were initially purged
of a minimum three-casing volumes or puiged dry (low recharge wells) using a temporary, 2-
inch diameter, variable speed electric submersible pump (Grundfos RediFlo2 model). During
purging, a water quality meter was used to 1ecord temperature, pH, specific conductance,
dissolved oxygen, oxygen reduction potential (ORP), and turbidity to assess field parameters.
High turbidity values were 1ecorded at wells MWO02 and MWO03  All of the wells were
constructed using the same design and development procedures, so it is unknown as to why
these two wells had the high turbidity while the other wells did not As stated in Section
3.4.1, a grain size distribution analysis was used to confirm the specifications for the well
screen slot-size and filter-pack sand. It is possible that the soil conditions at these two wells are
different from the soil sample collected to determine the slot-size and filter-pack size.
Lithologic logging for well MWO3 identified that silty clay was encountered at the screened
depth versus sandy or pebbly clay at all the other wells. During development of both MW(02
and MWO3, the wells were purged dry multiple times Development was completed with
turbidity values still high, but with stable parameters for pH, conductivity, and temperature.
Table 3-6 lists the final, stabilized field parameter readings obtained before sampling.
Groundwater purging and sampling logs for the monitoring wells sampled during Phase I and

Phase II are included in Appendix E.
Groundwater samples were collected from each monitoring well using a disposable Teflon™

bailer and new nylon string Groundwater samples were collected in 40-milliliter (mL) glass

vials, one-liter amber glass and polyethylene bottles, and 125-ml. and 500-mL polyethylene
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bottles, as appropriate for the laboratory analyses. A peristaltic pump with inert tubing and an
in-line 0 45 micron filter was used to prepare filtered samples for dissolved metals analysis.
Field QC samples collected during groundwater sampling included duplicate, equipment

rinsate, and field/trip blank samples as described in Section 3.8.

Groundwater grab samples from the temporary piezometers were collected using a disposable
Teflon™ bailer and new nylon string. Sample containers and preparation followed the
procedures used for the conventional well sampling described above. However, well purging

and measurement of field parameters was not performed during collection of groundwater grab

samples.

3.4.5 Groundwater Analyses and Methods

All groundwater samples collected from the monitoring wells and piezometers were submitted
to a Naval Facilities Engineering Service Center-approved laboratory for analysis.
Groundwater samples were analyzed for a variety of organic and inorganic parameters as
discussed in the Work Plan (CDM Federal 1999). Specific analyses and methods used for the

groundwater samples are summarized below and detailed in Appendix H.

A total of 19 groundwater samples (i.e., 17 regular samples and 2 field QC duplicate samples)
were submitted for analysis for fuel and waste contaminants using the following analyses and

methods:

J TPHs, using the California Department of Health Services LUFT Method (EPA
Method 8015M) for volatile (gasoline) and extractable (diesel and motor oil);

. VOCs, including MTBE, using EPA Method 8260B;
. SVOCs using EPA Method 8270C;
. PCBs using EPA Method 8082;

. Nineteen metals, including both total and dissolved (filtered) analyses, using
EPA Method 6010 (7470/1 for mercury) Metals analysis was performed on
both filtered and unfiltered groundwater samples. Unfiltered analysis provides
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the results of the total metals, while filtered analysis provides the results of
dissolved metals. Unfiltered analysis will typically present higher concentrations
of metals due to undissolved metals adhering to suspended solids and silts.
Turbid groundwater samples can cause very high concentrations due to this
adherence factor. Very turbid water can also affect filtered samples in that the
filter used for the samples reaches its filtering capacity and solids are able to
pass through the filter, biasing the sample results; and

. Organic lead using the California LUFT method

Groundwater samples were also analyzed for the following general chemistty parameters:

. Total dissolved solids (TDS) using EPA Method 160 1;
. Chloride using EPA Method 300.0;
* Cations (calcium, magnesium, potassium, sodium} using EPA Method 6010;

. Alkalinity using EPA Method 310 1;
* Sulfate, fluoride, bromide, and orthophosphate using EPA Method 300.0 and

. pH using EPA Method 9040.

Selected groundwater samples were submitted for chemical analysis for the following

parameters for assessing the fate and transport of contaminants in groundwater:

J Ammonia using EPA Method 350 3;
. Total Kjeldahl nitrogen using EPA Method 351.3;
) Nitrate as N using EPA Method 300;

» Dissolved oxygen using the Robert S. Kerr Environmental Research Laboratory

FapRoahia

AU W QS TN TR IC - |
D) VICLHIOUU L /0, dl’E

. Carbon dioxide, methane, ethane, and ethene using RSK Method 175.
Data validation reports (that include laboratory sample results) for the Phase I and Phase II

sampling 10unds are included in Appendix O. The laboratory analytical results for the

groundwater sampling are presented and discussed in Section 4 5.
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3.5 LAND SURVEYING

A licensed land surveyor, Dulin and Boynton of Signal Hill, California, surveyed the locations
and elevations of all 19 soil borings and groundwater sampling locations installed for this
project. Surveying was performed on 11 November 1999 and 27 January 2000. Locations
were referenced to National Geodetic Survey control points for horizontal and vertical control.
The boring/well locations were referenced to the California Lambert System for Zone 5
(California State Plane Coordinate System) to the nearest 0.1-foot. Ground surface and well
elevations were surveyed, to the nearest 0 O1-foot, relative to mean sea level (MSL), adjusted
to National Geodetic Vertical Datum (NAVD) 29. Location surveying data are presented in

Appendix F.

3.6 INVESTIGATION-DERIVED WASTE MANAGEMENT

Investigation-derived waste (IDW) generated during this project consisted of the following: soil
cuttings generated during drilling activities; wastewater from decontamination activities;
wastewater from well development and well purging; soil extruded from sample sleeves
following lithologic logging; tubing and filters used with the peristaltic pump for groundwater
sampling for dissolved metals; plastic sheeting, paper towels, and duct tape; and personal

protective equipment (PPE), such as nitrile gloves.

Water IDW and soil IDW were placed into 55-gallon Department of Transportation (DOT)
approved open-top drums. All drums were identified with labels indicating date of collection,
type of waste, generator, and the phrase “pending analysis.” All drums were stored in the
bermed, covered storage area 40 feet southeast of the lube 1ack. After receipt of laboratory
analyses of the contents, 51 drums of IDW from Phase 1 were classified as nonhazardous and
one drum was classified as state-regulated (due to benzene levels) and all were picked up for
disposal on 06 January 2000 by Environmental Dynamics, Inc. of Gatrdena California. All

twenty-six drums of IDW from Phase I1 were classified as nonhazardous and were picked up
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for disposal on 23 March 2000 by Environmental Dynamics, Inc. Mr. John Crow of Naval

Reserve Forces West signed all manifests for the Navy and Marine Corps as generator .

Plastic sheeting, paper towels, duct tape, PPE, tubing, and filters were placed in new trash

bags daily, then disposed as nonhazardous waste.

3.7 SAMPLE LABELING AND MANAGEMENT

Al} samples were labeled and managed as described in the Field Sampling Plan (FSP) and
Quality Assurance Project Plan (QAPP) (CDM Federal 1999).

Sample identification (ID) numbers included five strings of characters. The first 2-character
string identified the year the sample was collected and the site abbreviation “RC” for Reserve
Center (i.e., “99RC” in dicates that the sample was collected in 1999 at the NMCRC-LA
Reserve Center site). The second string, four characters long, identified the unique location
identification (e.g., MWOL for monitoring well number 1). The third character string
identified the sample matrix (S for soil, W for water, WF for filtered water). The fourth
character string identified whether the sample was a primary sample ("17), a duplicate (“3”),
an equipment rinsate sample (“5”), a field blank (“77), or a trip blank (“9”). The final

sample character set identified the sample depth in feet bgs.

The following is an example of a sample number:

9ORC = 1999, Reserve Center site

MWO01 = Location MWO01

S = Soil sample

1 = Primary sample

16 = Depth to top of sampling interval (16 feet bgs)
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Samples were labeled with the following information: sample ID, analyses required, sample
matrix, preservative, date and time sampled, and the initials of CDM Federal employees who
performed the sampling For groundwater samples, labels were affixed to the containers and
taped with clear packing tape immediately before the sample was collected to avoid water

damaging the label. For soil samples, labels were affixed after sampling.

Samples were packaged and shipped in accordance with CDM Federal’s standard operating
procedures (SOPs) presented in the QAPP (CDM Federal 1999). Glass sample containers
wete placed in self-sealing plastic bubble bags and then into a self-sealing plastic bag. Soil
samples were placed directly in self-sealing plastic bags Sample IDs and analytical requests
were recorded on the appropriate chain-of-custody (COC) form, and after all labeling and
custody information were verified, the samples were placed in insulated coolers for shipment
to the analytical laboratory Adequate packaging materials were used to minimize the potential
for breakage In addition, adequate ice was used to maintain cooler temperatures at 4 +2°C
during shipment. The cooler was adequately sealed and a signed custody seal was applied to

the opposite sides of the cooler lid for security and accountability .

The samples were transferred to a repiesentative of the subcontract analytical laboratory each

evening. The laboratory employee then delivered the samples to the laboratory each evening.

3.3 DECONTAMINATION PROCEDURES

All nondisposable equipment, including soil sampling sleeves, push rods, development bailer,
and HSA augers and flights were decontaminated before the start of work and between
sampling locations in accordance with CDM Federal SOPs presented in the Work Plan (CDM

Federal 1999) and summarized below.
Three 5-gallon buckets, placed on a 4-foot by 6-foot plastic sheet, were used for

decontamination. Equipment was scrubbed in the first bucket, which contained Alconox

detergent and tap water, then rinsed separately in tap water in the second bucket. Finally,

Final NMCRC-LA SI Report . 3-17 February 2002



equipment was sprayed with deionized water and then sprayed with methanol to enhance VOC

evaporation Equipment was allowed to air dry on new plastic sheeting.

The decontamination procedure for the submersible pump and dedicated tubing was to 1un tap
water containing Alconox from a large tub through the pump and tubing for approximately two
minutes, followed by 1unning tap water only from a second large tub through the pump and
tubing for approximately two minutes, and finally a high-pressure hot water wash of the

outside of the equipment.

At the end of the day, all decontamination water was containerized in 55-gallon drums and
stored in the bermed and covered area designated for temporary storage of IDW. The buckets
were then rinsed with water and emptied in the same manner. Spectrum Exploration
decontaminated the drilling rig augers using high pressure hot water wash and sampling
equipment (e.g., split spoon samplers) were decontaminated using the bucket method as

described abhove.

3.9 LABORATORY ANALYSIS

Laboratory analyses wete based on the types of potential contaminants that were suspected at
this site. The list of analyses performed, their method number, and the rationale for
performing these tests are listed in Table 3-7. The actual analyses requested and performed for

each sample are also listed in Appendix H.

Samples collected for chemical analysis for this project were analyzed by Applied Physics and
Chemistry Laboratory (APCL) of Chino, California. APCL is a Naval Facilities and
Engineering Service Center (NFESC)-approved laboratory. Validated analytical results are

presented in Appendix O.
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3.10 QUALITY CONTROL

The following sections describe QA methodologies and procedures including field QC,

laboratory QC, and data validation.

3.10.1 Field Quality Control

Field QC samples collected included trip blanks, field blanks, equipment 1insate blanks, and
field duplicates. All QC samples were collected and handled in accordance with the project-
specific FSP and QAPP (CDM Federal 1999) and CDM Federal SOPs (CDM Federal 1999).

Field QC sample results are presented in Appendix I of this report.

3.10.1.1 Trip Blanks

Trip blank samples were provided by the analytical laboratory in sealed, 40-ml vials with
Teflon™ septa. Each vial was filled with American Society for Testing and Materials (ASTM)
deiontzed water and preserved with 1:1 hydrochloric acid (HCl) Trip blanks were included in
each cooler that contained samples for VOCs analysis. Trip blank samples were analyzed to
check whether any potential contaminants had been introduced into site samples during sample
shipping to the analytical laboratory. Trip blanks weie analyzed for VOCs only

(NFESC 1996). Five trip blanks were collected during Phase I while six trip blanks were
collected during Phase II. Field QC sample results are summarized in Appendix I of this
1eport. Trip blanks were labeled "BTO1" for the first trip blank, "BT(02" for the second trip
blank, "BT03" for the third trip blank and so on.

3.10.1.2 Field Blanks

Two water field blank samples were collected (one during each phase of sampling [November
1999 and January 2000]) to assess whether any contamination existed in the ASTM deionized
water used for final equipment decontamination or in the precleaned sample containers

supplied by the analytical laboratory. The field blank consisted of ASTM water that was
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poured from its original container directly into the respective sample containers for laboratory

analysis.

Field QC sample results are summarized in Appendix I of this report.

3.10.1.3 Equipment Rinsate Blanks

Equipment rinsate blanks were collected to assess whether cross-contamination from any
sampling equipment may have occurred. An equipment rinsate blank was collected from each
type of sampling equipment listed below and was analyzed for the same analytes as samples
collected at the site during the same sampling event. The following equipment rinsate samples

were collected:

) Groundwater sampling: from the disposable Teflon bailer for Phase I and from
the 2-inch submersible pump for Phase II;

. Groundwater sampling: from the dedicated tubing for purging monitoring wells
(collected only during Phase I) and analyzed for SVOCs to identify if the tubing
was a potential source of SVOCs; and

. Soil sampling: from the split spoon sampler containing stainless steel sleeves
(two samples, one during each phase).

Before collecting the rinsate blanks, the sampling equipment was decontaminated according to
procedures described in Section 3.8. Rinsate blanks were collected by directly pouring ASTM
decontamination water over and through the sampling equipment and into each respective

sample container. Field QC sample results are summarized in Appendix I of this report.

3.10.1.4 Field Duplicates

Field duplicate samples were collected at a frequency of one duplicate per 10 samples for each
analytical test per medium (e.g., for every 10 soil samples analyzed for VOCs, one duplicate
soil sample was collected and analyzed for VOCs). The number of duplicates collected was

rounded up to enhance quality control. Duplicate samples were collected for both soil and
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groundwater samples. Duplicate samples were collected at the same location as the original
sample but were assigned a different sample identification number and shipped to the analytical

laboratory “blind.” Duplicate samples were collected as follows:

) Groundwater: immediately after the original sample, from the same location;
. Soil: 1 foot deeper than the original sample.
3.10.2 Laboratory Quality Control

Analytical results for laboratory quality control samples including method blanks, matrix
spike/matrix spike duplicate (MS/MSDs), laboratory control sample (LCS)/LCS duplicates
(LCSDs), and surrogates were checked during the data validation process (Section 3.10 .3).
Laboratory instruments were calibrated according to the analytical method requirements and

the calibration records were also validated as described in Section 3.10.3,

Additional sample volume for laboratory MS/MSD analyses (used by the laboratory once per
batch of 20 or less samples to assess whether the sample matrix had affected extractability of
analytes and results) was collected for laboratory QC analyses. MS/MSD volumes typically
included two to three times the original sample and were assigned the same sample
identification number. Each MS/MSD sample was marked “ MS/MSD” on the COC form to

inform the lab that MS/MSD volume was collected.

Soil sample results were reported in dry weight to eliminate effects of soil moisture on sampie

results.

3.10.3 Data Validation

Data validation was performed by Laboratory Data Consultants (LDC) of Carlsbad, California.

Data validation was performed according to the following guidelines:
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o U.S. EPA Contract Laboratory Program National Functional Guidelines for
Evaluating Organic Analyses (EPA 1994a and EPA 1996b);

. U.S. EPA Contract Laboratory Program National Functional Guidelines for
Evaluating Inorganic Analyses (EPA 1994b); and

. Interim Guidance Document Navy Installation Restoration Laboratory Quality
Assurance Guide (NFESC 1996).

Raw data were validated for ten percent of the sample analyses per matrix; raw data validation
followed EPA Level IV QC (formerly designated as Navy “Level D”). The remaining 90
percent of the data were validated for other QC criteria not including raw data, following EPA
Level 11T QC (formerly designated as Navy “Level C”). This data validation strategy
followed SWDIV Policy Memorandum No. 13 for non-National Priority List (NPL) sites
(SWDIV 1996).

Of the ten percent selected for comprehensive 1aw data validation, approximately half were
selected based on relatively high analyte concentrations or unexpected results, while the other
half were selected randomly. The samples selected for raw data (i.e , Level IV) validation are

identified in Appendix O

The following qualifiers or a combination of these qualifiers were assigned to sample results as

necessary:
I Estimated concentration
U Not detected (i.e., undetected)
N Analyte identity uncertain
R Rejected data (i.e., unusable)

Data validation reports are compiled in Appendix O and a summary of data validation results is
presented at the beginning of Appendix O. Data validation results and the usability of data are

summarized in Section 5.3 and 5 4.
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3.11 DATA MANAGEMENT

Data were received from the analytical laboratory on hard copy and on computer diskettes as
an electronic data deliverable (EDD) in a modified Navy Environmental Data Transfer
Standard (NEDTS). Data from the EDD were verified manuaily against the hard copy
laboratory reports for accuracy, then corrected as necessary. Data validation results were then
entered into the electronic files. Finally, data will be submitted with the final report to

SWDIV in NEDTS format.
Data were also managed and queried in an Excel spreadsheet format, as part of assessing the

nature and extent of contamination (Section 4), contaminant fate and transport (Section 6), and

HHRA (Section 7).
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Table 3-4
Water Level Measurements and Groundwater Elevations NMCRC-LA 1999-2000

Well No.  Screen Interval Top of Casing Measurement Depth to Groundwater Change from
Depth Elevation Date Water Elevation  Prior Measurement
(ft bgs) (ft above MSL) (ft TOC) (ft below MSL) {4+ /- feet)
MW-01 22.5-375 397 60 08-Nov-99 26.04 371.56
397.60 16-Nov-99 26.14 37146 -0.10
397.60 24-Jan-00 26 88 370 72 -0.74
397.60 27-Jan-00 26.90 370.70 -0.02
MW-02 23 5-385 399.20 11-Nov-99 26 85 37235
399 .20 16-Nov-99 27 61 371.59 -076
399.20 24-Jan-00 2831 370.89 -070
399.20 27-Jan-00 28.37 370.83 -0.06
MW-03 25.0-40.0 400.71 08-Nov-99 28 30 37241
400.71 15-Nov-99 28.65 372 06 -0.35
400.71 24-Jan-00 29.57 371 14 -0.92
400.71 27-Jan-00 29.43 371.28 0.14
MW-4B 23.0-380 402 28 09-Nov-99 3006 372.22
402 28 16-Nov-99 30.18 372.10 -012
402.28 24-Jan-00 31.00 371.28 -0.82
402.28 27-Jan-00 31.00 371.28 0.00
MW-05 17.0-32.0 3191.52 08-Nov-99 20.98 370.54
361.52 15-Nov-99 21.05 370 47 -0.07
391 .52 24-Jan-00 21.69 369 .83 -0.64
391.52 27-Jan-00 21.63 369.89 0.06
MW-06 18 5-33.5 389.52 27-1an-00 21.83 367.69
389.52 31-Jan-00 22.00 367.52 -0.17
MW-07 19.0-34.0 393.10 27-Jan-00 22 68 370 42
393.10 31-Jan-00 22.69 370.41 -0.01
DP-08 28.0-38.0 398.04 27-Jan-00 27.42 370.62
DP-09 28.0-380 397.08 27-Jan-00 26.48 370.60
DP-10 29.0-39.0 400.53 27-Jan-00 29.64 370.89
DP-11 29.0-39.0 400.59 27-Jan-00 29.77 370.82
Notes:
1. Well elevations in feet {ft) above mean sea level (MSL) based on National Geodetic Vertical Datum 29.
2. Well screen depths in feet below ground surface (bgs)
3 Well datums are top of well casing (TOC) marked measure points.
4. Temporary piezometers DP-08 through DP-11 were installed for groundwater grab sampling and water level measurements

The temporary piezometers were removed and the boreholes grouted on 1/27/00

Final NMCRC-LA SI Report 3-27 February 2002



Table 3-5
Groundwater Sampling Program, Los Angeles NMCRC-LA, 1999-2000

Sample ID Sample Type November 1999 January 2060 Sample Location
MWO01 Well X X Source area
MWO02 Well X X Inside vehicle maintenance building
MWO03 Well X Background
MW04B Well X Background
MWO05 Well X X Downgradient
MWO06 Well X Downgradient
MwQ7 Well X Downgradient
GGO1 Grab X DPO1, near lube rack
GGO2 Grab X DPP02, near lube rack
GGO3 Grab X DP03, near lube rack
GGO8 Grab X DPO8, cross-gradient
GGQ9 Grab X DP09, cross-gradient
GGI10 Grab X DP10, inside maintenance building
GGl Grab X DP11, inside maintenance building
Notes:
NMCRC-LA = Naval and Marine Corps Reserve Center-Los Angeles
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Figure 3-2 Geophysical survey at lube 1ack and former UST area
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Figure 3-4 Drilling activities (location MWO01) Facing northeast
11/01/99

Figure 3-5 Drilling inside Vehicle Maintenance Building (location DP10) Facing west
01/26/00
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4.0  SOIL AND GROUNDWATER INVESTIGATION FINDINGS

This section presents the results and evaluation of the soil and groundwater investigation
(Phase I and II) completed at the NMCRC-LA site. The site characterization data collected
include lithologic logging of soil borings, geotechnical testing and chemical analysis of
subsurface soil samples, water level measurements in groundwater monitoring wells and
piezometers, and chemical analysis of groundwater samples. The site data are used to define
and characterize the site hydrogeologic setting (Section 4.1), groundwater gradient and flow
conditions (Section 4 .2), background metals levels (Section 4.3), and the nature and extent of

soil and groundwater contamination (Sections 4.4 and 4.5, 1espectively)

4.1 SITE HYDROGEOLOGY

The NMCRC-LA site is located in an upland topographic setting (Elysian Hills) north of
downtown Los Angeles and west of the Los Angeles River The site is underlain by a thin
layer of Quaternary alluvium, which in turs, is underlain by Miocene-age sandstone and shale
of the Topanga and Puente formations (BNI 1995). Lithologic logging of the 18 soil borings
completed for this SI indicate that subsurface soils underlying the site consist primarily of
generally homogeneous, silty to sandy clay. The clay soils occasionally contain bedding
structuzes, sand and pebble layers, and broken shell fragments (possibly marine fossils),
confirmning that the soils formed from the weathering and degradation of the underlying
bedrock sedimentary formations The depth of residual soil and bedrock weathering in the
area of investigation appears to vary from appioximately 20 feet (boring MW04) to over 40
feet bgs (boring MWO02). The soil types encountered during this investigation are consistent
with the geologic conditions reported fiom the prior soil investigation and UST removal

excavation (PWC 1996 Amwest 1995).
Figure 4-1 shows locations of the soil borings, groundwater monitoring wells, and temporary

piezometers installed during the Phase I and II field investigations Also shown on Figure 4-1

are the locations of subsurface cross sections that are discussed in this section. Cross section
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A-A’ (Figure 4-2) exten ds from the vehicle maintenance building to the southein boundary of
the property and illustrates the depths and well screen intervals of the groundwater monitoring
wells/piezometers and the hydrogeologic conditions at the site. Appendix B provides more

detailed information on soil conditions underlying the site. The results of the soil analyses are

presented and discussed in Section 4 4.

Groundwater entry into the boreholes was first encountered at depths ranging from 27 to 35
feet bgs (see boring logs in Appendix B). Following well installation, the water levels in the
monitoring wells/piezometers rose and equilibrated to depths ranging from 22 to 28 feet bgs as
shown by the potentiometric surface line in the hydrogeologic cross section (Figure 4-2). The
rise in static water levels reflects the hydraulic pressure (head) within the shallow groundwater

zone and defines the capillary fringe interval between the unsaturated and saturated zones.

"The shallow groundwater zone at the site appears to be developed solely within the residual
soils overlying unweathered bedrock formation and therefore reflects essentially a perched
water condition. However, since borings were not advanced deeper than 43 feet, hydraulic
conditions within the underlying bedrock were not investigated and are not known According
to information cited in the EBS (BNI 1995), no wells are known to produce fresh water from
the Topanga or Puente formations in this portion of the Los Angeles Coastal Plain.
Presumably, shallow groundwater underlying the NMCRC-LA property accumutlates within
the residual soil zone and flows laterally (downslope) towards the alluvial basin south of the
site, consistent with the regional groundwater flow direction in nearby areas of the Los

Angeles Coastal Plain (BNI 1995).

4.2 GROUNDWATER GRADIENT AND FLLOW CONDITIONS

The depth to water and corresponding groundwater elevations measured in the site monitoring
wells and piezometers were previously summarized in Table 3-4. During the 27 January 2000
water level survey, groundwater elevations ranged from 371 28 feet above MSL (wells MWO03

and MW4B) to 367.69 feet MSL (well MWO06). A comparison of water levels measuzed in
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five Phase I wells during November 1999 and January 2000 indicate that water levels declined
an average of 0.77 feet over this period. The water level decline probably reflects the lack of

measurable rainfall (infiltration) in this portion of the Los Angeles area during this time period.

A groundwater elevation map prepared for water level survey data for January 2000 is
presented on Figure 4-3. The calculated groundwater flow direction was consistent for both
the November 1999 and January 2000 measurements, indicating that groundwater underlying
the site flows to the south-southeast. Based on the January 2000 water level data, the
horizontal hydraulic gradient is calculated to be approximately 0.003 feet/foot in the upgradient
area and steepens to approximately 0.028 feet/foot in the downgradient area between wells

MWO07 and MWO6 (Figure 4-3).

The assessment of groundwater flow rate ot seepage velocity at the site is based on hydraulic
measurements (groundwater elevation and gradient) and the physical properties of the saturated
materials It should be noted that the hydraulic conductivity estimates for the saturated
materials are based on laboratory porosity and permeability tests rather than in-situ hydraulic

test methods such as pumping tests or slug tests

Groundwater flow rates are estimated perpendicular to flow based on the potentiometric

sut face gradient map (Figure 4-3) and the hydraulic conductivity estimates from geotechnical
testing 1esults of soil samples (Table 3-3). The predominant soil type underlying the site is a
distinctly low permeability material ranging from sandy clay and pebbly/sandy clay. However,
the lithologic logging and geotechnical test data confirm that thin sand layers or lenses occur
within the unsaturated and saturated zone, presumably interbedded with the fine-grained soils.
Accordingly, it is expected that groundwater flow occurs primarily within and along bedding
contacts of the higher permeability sandy intervals. The groundwater flow velocity estimates
and assumptions for the range of soil types are summarized in Table 4-1 below. A

permeability of 1.27 ft/day was assumed, along with a gradient of 0.003 and an effective
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porosity of 0 1 to estimate the groundwater velocity in these interbeds at about 16 feet per

year.

Based on the above estimates, the net horizontal groundwater flow velocity in the shallow
saturated zone is expected to range from approximately 0.3 feet/day (110 feet/yr) in low
gradient areas of the site to approximately 2.5 feet/day (910 feet/yr) in the steeper gradient
area (wells MWO7 and MW06). However, extrapolating these estimates of groundwater flow
to areas downgradient of the NMCRC-LA site should be used with caution because
information on the shallow groundwater gradient and hydraulic properties of the soils in areas

away from the site are not known.

4.3 BACKGROUND METALS ASSESSMENT

Because metals occur naturally in soil and groundwater, it is necessary to differentiate between
naturally occurring (background) concentrations and contamination-related concentiations of
metals. Appendix J presents details of the background metals assessment procedures and

results, while this section summarizes those procedures and findings

4.3.1 Procedures

The data set used for background metals assessment was selected as described in Appendix J.
Validated data from 1999-2000 for 19 metals were used. Eighty-two soil samples and sixteen
filtered groundwater samples weie used. Samples were categorized into three groups
depending on where they were collected: background, source area, and non-source

downgradient.

Data were viewed graphically and analyzed statistically. Graphical techniques allowed a
qualitative assessment of what results appeared to be high and whether the three groups of
spatiafly-categorized samples appeared to generally be different from each other. The non-

parametric Kruskal-Wallis test was used to test for statistical differences in these three groups.
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4.3.2 Findings

Table 4-2 summarizes background metals assessment resuits, while details are provided int

Appendix I.

Most metals results appear to be representative of background conditions. No metals results

were extremely high (e g., an order of magnitude above the others)

Soil

For soil, five metals appeared to differ between the three spatial groups and were highest in the
source area. These five metals were chromium, cobalt, molybdenum, nickel, and vanadium.

It should be noted that aluminum and iron, both analyzed only because they were considered
background metals that would be useful in geochemical correlation analysis, had statistically
significant differences between the groups and were highest in the source area. It is possible
that soil in the source area is naturaily enriched in metals, which could falsely cause an
interpretation that other metals detected at higher concentrations in the source area are caused
by contamination. However, to be conservative, each of these five metals were considered as

possibly above background levels and were used in the HHRA (Section 7)

Groundwater

For groundwater, fewer samples were collected, making statistical significance more difficult
to attain. Therefore, more emphasis was placed on conservatism and on graphical data
analysis techniques. Results indicate that five metals may be above background levels in the
source area compared to the background and downgradient areas: barium, cobalt, lead, nickel,
and zinc. Two other metals, antimony and molybdenum, were detected at a downgradient
location above their respective screening criteria (MCL and PRG, respectively), so these were

also included in the HHRA (Section 7).
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4.4  RESULTS OF SOIL ANALYSES

The analytical results for soil samples are summarized in the subsections below for the
following analytical categories: TPH, VOCs, SVQOCs, PCBs, metals, fate and transport
parameters, and soil leachability parameters. The nature and extent of contamination are then

summarized in Section 4 4 8.

Table 4-3 summarizes the number of samples analyzed for each analytical test, the analytes
detected, the number of detections, the maximum concentration, the screening criteria, and the
number of sample results above the screening criteria  Figure 4-4 identifies the soil sampling

results for TPH that exceeded screening criteria

4.4.1 Total Petrolenm Hydrocarbons

Table 4-4 summarizes TPH results for each soil sample. Figure 4-5 identifies the soil

sampling results for TPH for selected borings along the A-A’ cross section.

TPH was detected at the highest concentrations adjacent to the vehicle lube rack. The only
concentrations that exceeded screening criteria were located at sampling locations DP01 and
MWO1 adjacent to the lube rack (Figure 4-4). TPH in the gasoline range (TPI-g) was
detected most frequently and at the highest concentrations, with detections of TPH in the diesel
range (TPH-d) less common and generally at lower concentrations. TPH in the motor oil
range was detected much less often and at even lower concentrations As identified in Section
5.3 and discussed in Appendix O, TPH reported at low concentrations should be viewed with

caution because it may have been an artifact, not a true detection.

Sampling location MW01, adjacent to the southeastern edge of the lube rack, had the highest
reported TPH-g concentration, 519 mg/kg, at a depth of 10 feet bgs The sample collected at
5 feet bgs had a lower TPH-g concentration at 263 mg/kg, while the two deeper samples did

not have TPH-g detected (Figure 4-5).
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Soil boring location DP0O1, located on the noithwestern edge of the lube rack, also had elevated
concentrations of TPH-g with the highest concentration, 101 mg/kg, located 15 feet bgs In
the 1996 sampling effort (PWC, 1996), the highest THP-g concentration reported was 3,760
mg/kg at a location approximately 10 feet northeast of DPO1 at a depth of 19 feet bgs.

A number of petroleum hydrocarbon analytes representative of gasoline and diesel fuel and/or
chemical breakdown products were identified in the lube rack area. These are VOCs and are

discussed further in Section 4.4.2.

Figure 4-4 shows that only soil samples from borings DP0O1 and MWO01 had TPH
concentrations that exceeded screening criteria. TPH-g (101 mg/kg to 235 mg/kg at DP01 and
263 mg/kg to 519 J mg/kg at MWO1) and TPH-d (110J mg/kg to 180 mg/kg at DPO1 and 120
mg/kg at MWOL) met or exceeded screening criteria (100 mg/kg) at these locations. DPO1 had
exceedances at depths of 15 and 20 feet bgs, while MWO1 had exceedances at depths of 5 and
10 feet bgs. Figure 4-5 also shows the same pattern: MWO1 had higher concentrations at

shallower depths, while DPO1 had higher concentrations at deeper depths.

The TPH-g and TPH-d results suppoit the 1996 repoited finding that the lube rack area is the
apparent source of contamination (PWC 1996) The low detections of TPH-g and TPH-d in
the soil sample collected at 25 feet bgs at location MWO7 may be indications of TPH in
groundwater, because this soil sample was collected slightly below the water table (23 feet
bgs). The detections of TPH-g at a similar concentration as MWO07 in the deepest soil samples
collected at locations DP02 and DPO3 may also have resulted from groundwater impacts in the

capillary fringe.

4.4.2 Volatile Organic Compounds

Most of the VOCs detected in soil samples were petroleum-related VOCs rather than

chlorinated VOCs. Table 4-5 lists the results for all soil samples for key VOCs, such as
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BTEX, MTBE (no detections), trimethylbenzenes (highest concentrations of any VOCs), and
1,2-DCA (historical anti-knock fuel additive). Figure 4-4 identifies the soil sampling results
that exceeded screening criteria. Figure 4-6 identifies the soil sampling results for thiee

selected VOCs for selected borings along the A-A’ cross section.

Petrolenum-Related YVOCs

The highest concentrations of 18 VOCs were adjacent to the lube rack, either at sampling
location DP0O1 or MWO01. At DPOI1, on the northwest edge of the lube rack, 1,2,4-
trimethylbenzene (TMB) was detected at the highest concentration of any VOC at this site
(40,500 pg/kg at 15 feet bgs). The analyte 1,3,5-TMB, BTEX, and other petroleum-related
VOCs (such as isopropylbenzene, sec-butylbenzene, and tert-butylbenzene) were also detected
in this same sample and at similar concentrations down to the water table. As indicated in
Table 4-5, three VOCs exceeded their screening criteria at this sampling location: 1,2,4-TMB
in the samples at 15, 20, and 25 feet bgs; 1,3,5-TMB at 25 feet bgs; and benzene at 25 feet

bgs. The concentrations of VOCs at this sampling location were lowest at 5 and 10 feet bgs.

1,2,4-TMB also exceeded screening critetia in three other samples: at sampling location
MWO1 (south edge of lube rack) at 5 and 10 feet bgs, and at sampling location DP02 (north
edge of lube rack) at 25 feet bgs. At both of these sampling locations, other petroleum-related
VOCs were detected in the same samples but at concentrations that did not exceed screening
criteria. At MWOI, a similar pattern to TPH was found: the two shallowest samples had the
highest concentrations, while the deeper samples had lower concentrations. At DP02, the
three shallowest samples had virtually no VOC detections, but the deepest sample (25 feet bgs)
had 1,2,4-TMB and ethylbenzene, suggesting that groundwater contamination may be the
source of these results in soil. The same could be true at MWO7, where 1,3,5-TMB and
ethylbenzene and four other VOCs were detected in the sample slightly below the water table

in a downgradient location, similar to TPH results discussed in Section 4 4 1.
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The VOC:s identified at the site were representative of constituents that have been historically

found in fuels.

1.2-DCA

1,2-DCA was detected in 8 of the 45 samples at estimated concentrations ranging from 1 to 12
ug/kg in six borings (DP02, DP03, DP09, DP11, MWO01, and MWO07). All detections were
below the screening criteria (350 pug/kg).

The maximum concentration reported, 12 pg/kg, was collected at a depth of 25 feet bgs at
MWOL; the sample from 20 feet bgs had no 1,2-DCA reported, although the sample at 15 feet
bgs had a reported 1,2-DCA concentration of 3 pg/kg.

The detections of 1,2-DCA in soil did not show a pattern throughout the site. Some were
located near the lube rack, others were not. Some were located in one or two samples from a
boring, while the other samples from that boring showed no detections of 1,2-DCA. The
1eported concentrations were lower than the previous maximum concentration of 18.1 pg/kg

that had been reported in 1996 (PWC 1996)

The analyte 1,2-DCA was an historical fuel additive to scavenge (i e , reduce) lead (EPA
1992b, ATSDR 1995). Because other chlorinated VOCs such as trichloroethylene (TCE) or
perchloroethylene (PCE) that might be mother sources of 1,2-DCA were not detected in soil
samples, it does not appear that 1,2-DCA is present at the site as a result of the breakdown of
chiorinated solvents. This is important for the NMCRC-LA site, because (as described in the
Work Plan, CDM Federal 1999) if the 1,2-DCA is associated with a petroleum-based
hydrocarbon product (i.e., not a solvent), then the site can be addressed as a non-CERCLA

site.
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Others

Methylene chloride was originally reported in several samples but was qualified as not detected
during data validation because of the presence of methylene chloride in laboratory method
blanks, as discussed in Section 5.3 and Appendix O. Methylene chloride is a common
laboratory contaminant (EPA 1994a). Only four sample results remained as methylene
chloride detections following data validation activities; however, all were over 100 times below

the screening criteria.

Acetone was reported in 16 of the 45 soil samples, but all were mozre than 1000 times below
the screening ciiteria 2-Butanone (i.e , methyl ethyl ketone [MEK]) was reported in 14 of the
45 soil samples, but all over 10,000 times below the screening criteria. Both acetone and

MEK are common laboratory contaminants (EPA 1994a)

4.4.3 Semivolatile Organic Compounds

A total of 13 SVOCs were detected in one or more samples at the NMCRC-LA site  None
were detected in more than 7 of the 45 soil samples. Sample results are summarized in

Table 4-6.

The SVOCs detected most frequently and at the highest concentrations were naphthalene apd 2-
methylnaphthalene. These two SVOCs are constituents of fuels (SWRCB 1987). The highest
concentrations were detected at sampling location DPO1 at 15 feet bgs. They were detected in
the other samples at this boring location, but at lower concentrations. None exceeded
screening criteria. Other detections of these two analytes occurred at MWO1 in the two
shallowest samples (5 and 10 feet bgs) and at DPO2 at 25 feet bgs These results correlate
strongly with TPH and VOCs results

Other polynuclear aromatic hydiocarbon (PAHs) were only detected at sampling location

MWQ02 in samples collected at 5 and 10 feet bgs. The concentration of benzo(a)pyrene of 180J
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ug/kg was the only result to exceed its screening criteria (62 pg/kg). Because this sampling
location was located beneath the vehicle maintenance building and was associated with the
highest site concentration of TPH-oil but not TPH-gasoline, it is likely that these results were

not associated with the fuels detected in soil at the Iube rack.

Only one other SVOC, bis-2-ethylhexylphthalate (BEHP), was identified in soil at the site.
Bis-2-ethylhexylphthalate is a common laboratory contaminant and several other soil samples
that had been originally reported as detected were qualified as not detected during data
validation activities, as discussed in Section 5.3 and Appendix O. Five of the 45 samples had
BEHP detections after data validation activities, with no obvious site pattern. All reported
concentiations were more than 10 times lower than the scieening criteria.

The average regional background concentration of B(a)P equivalents in Southern California
soils is 900 ug/kg(Tetra Tech, 1996). This value was estimated form statistical evaluation of
analytical results for 184 samples at 20 different former manufactured gas plant(MGP}) sites,
which have PAHs as the primary contaminant of concern, in Southern California area (Tetra
Tech, 1996).

4.4.4 Polychlorinated Biphenyls

Aroclor 1260 was the only PCB mixture repoited in the analytical results (see Table 4-6). It
was reported in all four soil samples at sampling location MWO2, located beneath the vehicle
maintenance building (at depths of 5, 10, 21 and 26 feet bgs). The highest concentration
reported, 21 ug/kg, was at a depth of both 5 and 10 feet bgs. The Aroclor 1260 concentrations
decreased with increasing depth. None of the concentrations reported at this site exceeded the

residential soil PRG of 220 ug/kg for Aroclor 1260.

4.4.5 Metals

Metals results are identified in Appendix J All metals identified at the site were below
residential soil preliminary remediation goals (PRGs), with the exception of arsenic and iron as

well as chromium in one sample. Arsenic and iron exceeded residential PRGs in most
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samples, but site results were similar to background sample results (for arsenic) and iron was
analyzed only because it is commonly used in background assessment geochemical analyses, as

discussed in Section 4 3 So, these 1esults most likely represent natural background levels.

All arsenic results 1anged from 0.64 to 9.8 mg/kg; the residential PRG is 0.39 mg/kg and the
industrial PRG is 2.7 mg/kg. There was no pattern to arsenic results, with many background
results among the higher results. All detections (64 of the 69 samples analyzed) had 1eported
concentrations above the PRG of 0.39 mg/kg, including samples taken fiom “background”

locations. It is likely that “naturally occurring ” background concentrations for arsenic in this

area are normally greater than 0.39 mg/kg, as discussed in Section 4.3,

Iron was analyzed for only because it is considered a natural background metal that was to be
used in the background metals assessment (Section 4.3) As with arsenic, there was no pattein
to the iron results, with many samples from background locations away from the lube 1ack

showing iron concentrations above the PRG screening criteria.

Five metals were identified as possibly above background levels in the source area: chromium,
cobalt, molybdenum, nickel, and vanadium. These metals were used in the HHRA

(Section 7).

Organic lead was not detected in any soil samples.

4.4.6 Fate and Transport Parameters

Table 4-7 summarizes sample results for various fate and transport analyses. These results are

used in Section 6 to assess the fate and transport of contaminants at this site
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4.4.7 Soil Leachability Tests

Two leachability tests were performed on selected samples. The first, the California WET,
uses an acid to simulate leaching that might occur in landfills. The second, SPLP, is used to

simulate effects of rainwater infiltration.

These two tests were primarily performed to assess whether the soil IDW generated during
sampling activities would be considered hazardous waste. These results are also used to
provide limited information about the potential transport of contaminants in the subsurface, as

discussed in Section 6.

The results indicate that some organic compounds were leached, typically resulting in
concentrations 10 to 100 times lower than detected in soil samples (e g, soil concentration 150
mg/kg, leachate concentration 10 ug/L). Appendix O contains analytical results for all

samples.

4.4.8 Nature and Extent of Contamination

TPH, VOC, and certain SVOCs results all indicate the major area of contamination is in the
lube 1ack area. These results were all indicative of fuel contamination. Samples collected at
15 feet bgs and below tended to have the highest concentrations, but at MWOI1 the samples at
5 and 10 feet bgs had the highest concentrations. The depth of the bottom of the former
gasoline UST is unknown. Fuel contamination exists in soil samples collected down to the

water table and has reached groundwater, as discussed in Section 4.5 below.

Beneath the vehicle maintenance building, PCBs and PAHs were detected in sampling location
MWO2. Phase II sampie results collected from borings approximately 20 feet to the northwest
and northeast did not identify PCBs or PAHs (Table 4-6), so the extent of impacts appears to

be limited. Furthermore, PCB results were over ten times below the screening criteria (see
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Table 4-6). Only one PAH result exceeded a screening criteria and it is located below the

vehicle maintenance building that has a concrete floor.

4.5 RESULTS OF GROUNDWATER ANALYSES

This section summarizes the results of chemical analyses of groundwater samples collected
during the Phase I (November 1999) and Phase II (January 2000) field investigations. The
groundwater samples were analyzed for TPH, VOCs, SVOCs, PCBs, metals (total and
dissolved), selected general chemistry parameters, and fate and transport patameters. The
sampling results for these analytical categories are summarized and discussed individually in
the following sections (see Appendix O for data validation repotts for the gioundwater
samples). The nature and exient of contamination are then discussed in Section 4 5.8 below.
Table 4-8 summarizes statistics for the groundwater samples collected at the NMCRC-LA site.

Figure 4-7 identifies the groundwater sampling results that exceeded screening criteria.

To evaluate potential groundwater quality impacts, the organic compounds that were detected
(primarily VOCs) and the metals that were detected above background concentrations were
compared to the State of California Maximum Contaminant Levels (MCLs) For those
analytes for which a MCL is not established, the EPA Region IX PRGs for tap water

(EPA 1999) were used as the scieening levels for this investigation.

4.5.1 Total Petroleum Hydrocarbons

TPH results for groundwater samples are summarized in Table 4-9  Figure 4-8 identifies the

groundwater sampling results for TPH for sampling locations along the A-A’ cross section.

Groundwater samples were analyzed for TPH in the gasoline range, diesel range, and motor
oil range (TPH-g, TPH-d, and TPH-oil, respectively). As identified in Section 5.3 and
discussed in Appendix O, TPH results teported at low concentrations should be used with

caution because it may have been a laboratory artifact, rather than actually being present in a
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site sample. In particular, TPH-g results less than approximately 0.25 mg/L, TPH-d results
less than approximately O 35 mg/L, and TPH-oil results less than approximately 0.35 mg/L

should be used with caution.

Field crews did not observe any free product, any oily sheen, or any odor when collecting

groundwater samples.

The highest TPH concentrations were detected near the lube rack and former gasoline UST.
For TPH-g, the three highest concentrations were located adjacent to the lube rack at sampling
locations GGO1, GGO2, and GGO3. Samples collected beneath the vehicle maintenance
building had the next highest concentrations The same pattern was identified for TPH-d,
except that concentrations were lower than for TPH-g. For TPH-oil, there were fewer
detections and at even lower concentrations. Because field QC samples had TPH-oil
concentrations at similar concentrations, all TPH-oil concentrations results should be used with

caution because they may be laboratory or field sampling artifacts.

There is no concentration established as screening criteria for TPH.

4.5.2 Volatile Organic Compounds

Many of the VOCs detected in groundwater samples were petroleum-related VOCs. The
analyte 1,2-DCA was also detected in many samples. Table 4-10 lists the results for all
groundwater samples for key VOCs, such as BTEX, MTBE (no detections), trimethylbenzenes
(highest concentrations of any VOCs), and 1,2-DCA (historical anti-knock fuel additive).
Figure 4-7 identifies the groundwater sampling results for analytes that exceeded screening
criteria  Figure 4-9 identifies the groundwater sampling results for three selected VOCs for

selected groundwater sampling locations along the A-A’ cross section.
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Petroleum-Related VOCs

The highest concentrations of 13 of the 16 detected VOCs were adjacent to the lube rack at
sampling location GGO1 (same location as the highest soil VOC concentrations). At GGO1, on
the northwest edge of the lube rack, m/p-xylenes were detected at the highest concentration of
any VOC at this site (1590 pg/L). The VOC 1,2,4-TMB, detected in soil at a concentration
higher than any other VOC, was the analyte detected at the second highest concentiation in
groundwater (1130 ug/L). BTEX, 1,3,5-TMB, and other petroleum-telated VOCs (such as
isopropylbenzene, sec- and n-butylbenzene, and naphthalene) were also detected at their

highest concentrations in this same sample.

As indicated in Table 4-8 and 4-10, eight petroleum VOCs exceeded their screening criteria.

These included the following:

. Benzene (4 sampling locations, adjacent to or near the lube rack) at a maximum
of 588 pg/L compared to the MCL of 1 ug/L;
. Toluene, ethylbenzene, and total xylenes (at GGO1 adjacent to the lube rack) at

a maximum of 313, 711, and 2118 (i.e., 1590 m/p-xylenes + 528 o-xylene)
pg/L compared to their respective MCLs of 150, 700, and 1750 ug/L;

. 1,2,4-TMB and 1,3,5-TMB (three locations adjacent to or near the lube rack) at
a maximum of 1130 and 320 ug/L, compated to their common PRG of 12 ug/L
(no MCL exists);

o Naphthalene (three locations adjacent to or near the lube rack) at a maximum of
120 pg/L. compared to its PRG of 6.2 pg/L (no MCL exists); and

. N-propylbenzene (at GGO1 adjacent to the lube rack) at a maximum of 304 pg/L
compared to its PRG of 61 ug/L (no MCL exists).

Figure 4-10 indicates the approximate isoconcentration lines of benzene in groundwater at this
site  Similarly, Figure 4-11 indicates the approximate isoconcentration lines of total
trimethylbenzenes in groundwater at this site. Both figures spatially indicate that the highest
concentrations were in the lube rack and former gasoline UST area, with decreasing and

ultimately non-detect concentrations at further distances.
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1,2-DCA

1,2-DCA was detected in more groundwater samples than the other VOCs. It was detected in
11 of the 17 groundwater samples and at 9 of the 14 sampling locations (three wells were

sampled twice).

The maximum concentration reported, 27 pg/L (28 ug/L in its duplicate), was collected from
well MWOI adjacent to the lube rack. Figure 4-12 indicates the approximate isoconcentration
line boundaries of 1,2-DCA in groundwater at this site. Figure 4-12 indicates a similar spatial
pattern as Figuies 4-10 and 4-11 for benzene and total trimethylbenzenes, except that 1,2-DCA

was detected further downgradient (but at lower concentrations).

The analyte 1,2-DCA was an historical common fuel additive used to scavenge (i e., reduce)
lead (EPA 1992b, ATSDR 1995). Because other chlorinated VOCs such as TCE that might be
mother sources of 1,2-DCA weie generally not detected in groundwater samples, it does not
appear that 1,2-DCA is present at the site as a result of the breakdown of chlorinated solvents.
This is important for the NMCRC-LA site, because (as described in the Work Plan, CDM
Federal 1999) if the 1,2-DCA is associated with a petroleum-based hydrocarbon product, then
the site can be addressed as a non-CERCLA site. It should be noted that PCE was reported in
3 groundwater samples, but at a maximum of 2 ug/L, which is 14 times lower than the highest

1,2-DCA detection.

Others

Chloroform was 1eported in 6 of the 17 groundwater samples, at a maximum concentration of
10 pg/L. There is no federal or state MCL established for chloroform; however, each of six
detections exceeded the PRG of 0.16 pug/L. Chloroform was not a suspected contaminant of
concern from the former gasoline UST or drums of waste stored above the lube rack in the late

1980s. In addition, the two highest detections were in the two background wells and the other
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four detections were in groundwater beneath the vehicle maintenance building, not adjacent to

the lube rack and former gasoline UST area or downgradient as indicated in Figure 4-7.

4.5.3 Semivolatile Organic Compounds

As indicated in Table 4-11, only three SVOCs were detected in groundwater samples:
naphthalene, 2-methylnaphthalene, and di-n-butyl phthalate.

Naphthalene is also detectable as 2 VOC and was discussed in Section 4.5.2 For the SVOC
Method 8270C analysis, naphthalene was detected in three groundwater samples, at
concentrations of 76, 64, and 19 ug/L compared to a PRG of 6.2 pg/L (no MCL exists).
These three detections correlated well with thé three highest naphthalene concentrations that
had been identified by the VOC Method 8260B analysis. These three samples were located
adjacent to the lube rack and former gasoline UST area or under the vehicle maintenance

building.

2-Methylnaphthalene was detected in the same three samples as naphthalene was, but at lower
concentrations (26, 17, and 12 pg/1). No MCL or PRG exists for this analyte. Both
naphthalene and 2-methylnaphthalene are constituents of gasoline (SWRCB 1987).

Di-n-butyl phthalate was reported in one groundwater sample, at sampling location GG09, at a
concentration of 19 ug/I.. Phthalates are common laboratory contaminants and were not
suspected site contaminants. Di-n-butyl phthalate was detected in field QC samples (two
equipment rinsates and one field blank) at concentrations up to 3 pg/L, so it is possible that this

detection may have been caused by laboratory contamination.

4.5.4 Polychlorinated Biphenyls

No PCBs were detected in any of the groundwater samples.
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4.5.5 Metals

This section discusses dissolved metals results, total metals results, and organic lead 1esults

4.5.51 Dissolved Metals

Table 4-12 presents groundwater sample 1esults for filtered (dissolved) metals. Four sample

results exceeded screening criteria, as identified below:

. Antimony in the groundwater grab sample from location MWQ7 located
downgiadient of the source area (11.3 ug/L compared to MCL of 6 ug/L). The
source area samples and other downgradient samples did not exceed the MCL;

. Iron in the groundwater grab sample from location (GO2 in the source area
(784 pg/L compared to the secondary MCL of 300 pg/1). The other souice
area samples and downgradient samples did not exceed the MCL;

. Lead in the groundwater grab sample from location GGO]1 at the suspected
center of the source area (compared to the MCL of 15 pg/l.) The other source
area samples and downgradient samples did not exceed the MCL; in fact, lead
was detected in only one other groundwater sample; and

. Molybdenum in the groundwater sample from well MWO6 located downgradient
(344 pug/1 compared to the residential PRG of 180 pg/L; no MCL exists for
molybdenum). Groundwater from the source area wells and other site wells
were significantly lower.

As discussed in Section 4.3, many of the metals results appear to be at background levels
Bartum, cobalt, Iead, nickel, and zinc appeared to be possibly above background levels,
although the limited number of data points limited this evaluation. These five metals, plus
antimony and molybdenum because an MCL or PRG was exceeded, were included in HHRA

(Section 7).

4.5.5.2 Total Metals

Metals were analyzed in both unfiltered and fiitered groundwater samples. Unfiltered (total)

metals results were generally much higher than filtered results. Unfiltered groundwater
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contained a relatively high degree of turbidity, meaning suspended solids (soil particles) were
entrained in the groundwater This presents difficulties and biases in interpreting and
analyzing unfiltered groundwater sample results; therefore, filtered groundwater sample results
that represent dissolved concentrations are more tepresentative of actual groundwater

conditions.

4.5.5.3 Organic Lead

Organic lead was not detected in any samples except in one sample where its result is

considered highly suspect as discussed in Section 5.3.

4.5.6 General Chemistry

General chemistry results are presented for each groundwater sample in Table 4-13. General
chemistry parameters are used for assessing background water quality conditions, as well as

for understanding and assessing fate and transport processes (Section 6).

General chemistry 1esults were generally similar for most groundwater samples collected at
this site. TDS results ranged from 962 to 2730 mg/L, indicating that groundwater beneath the
site is generally not well suited for drinking water (the secondary MCL [SMCL] for TDS is
500 mg/L). Several of the samples exceeded the SMCL of 250 mg/L for chloride and 250

mg/L for sulfate.

4.5.7 Biodegradation Related Parameters

Groundwater sample results for parameters that are related to biodegradation are summarized
in Table 4-14. These results are used in Section 6 for assessing fate and transport of

contaminants.
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4.5.8 Nature and Extent of Contamination

Groundwater contamination has been identified in the vicinity of the former gasoline UST and
lube rack area. The contamination appears to be primarily petroleum hydrocarbons from
gasoline. TPH in the gasoline 1ange was detected at a higher concentration than TPH in the
diesel range. Individual petroleum-related VOC analytes that exceeded screening criteria in
groundwater in this area were 1,2,4-TMB, ethylbenzene, benzene, 1,3,5-TMB, toluene, n-
propylbenzene, and naphthalene The presence of 1,2-DCA above its screening criteria is also
most likely 1elated to the former gasoline UST for three reasons: (1) 1,2-DCA was an
historical gasoline additive, (2) chlorinated solvents such as TCE and PCE weie not detected in
most groundwater samples, and (3) the spatial pattern of 1,2-DCA at the site was similar to the

petroleum hydrocarbons.

Chloroform was detected above the screening criteria in six groundwater samples; however, its
highest concentrations were in the background wells, not in any groundwater samples at the
former gasoline UST/lube rack area. Thetefore, it is likely not a contaminant from the source

being investigated for this project.

The highest TPH and VOCs concentrations were centered between the lube rack and the
vehicle maintenance building at sampling location DP01, which is the same location identified
during the 1996 investigation as the most likely source area. Groundwater samples from
upgradient wells (MWO03, MW04B) were not impacted by petroleum hydrocarbons. Most
analytes in the farthest downgradient wells (MWO5, MWO06) were not detected, except for very
low concentrations of a small number of analytes. 1,2-DCA was detected in one of the two
wells located furthest downgradient, although at a concentration 9 times lower than in the

source area
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Table 4-1

Groundwater Flow Estimates and Assumptions for the Range of Soil Types, NMCRC-LA

Location Soil Type K (ft/day) Effective 1 (ft/ft) Velocity (ft/year) % of aquifer
Porosity (ft/day)
Near Source Sand 04 035 0.003 0.0034 125 20%
Area
MWO02, MWO01,  Sandy clay 0.004 0.20 0003 0 00006 0.02 80%
MWO7
Downgradient Sand 04 0.35 0.028 0.032 117 20%
{(MWO05, MW(6) Sandy clay 0.004 0.20 0.028 0.00056 0.20 80%
Notes:

K = hydraulic conductivicy

I = hydraulic gradient

Ft = feet
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Table 4-4
Summary of Soil Analytical Results—TPH, NMCRC-LA, 1999-2000

Boring No. Sampling Date Sample Depth TPH Gascline TPH Diesel TPH Motor Oil

feet bgs mg/kg mg/kg mg/kg
Screening Criteria
100 @ 100 ® 1000 @
MWO01 11/1/99 5 2637 97 (b) ND
11/1/99 10 519 120 (b) ND
11/1/99 20 031 117 91
11/1/99 25 1117 11T (b ND
MW02 11/9/99 5 ND ND ND
11/9/99 10 ND 30 45
11/9/99 21 ND ND ND
11/9/99 26 ND ND ND
MWO06 1/25/00 5 ND ND ND
1/25/00 10 ND ND ND
1/25/00 15 ND ND ND
dup 1/25/60 15 ND ND ND
1/25/00 20 ND ND ND
MWO7 1/24/00 5 047(c) ND ND
1/24/00 12 057 ND ND
1/24/00 19 057 () ND ND
1/24/00 25 13 15 (d) ND
DP01 11/3/99 5 15 (e) 14 (f) ND
11/3/99 10 29 (e) 35(H) ND
11/3/99 15 101 (&) 180 (g) ND
11/3/99 20 1337 (&) 110 J (g) ND
dup 11/3/99 20 2351 (&) 431 (g) ND
11/3/99 25 55 66 {g) ND
DPO2 11/2/99 5 ND 2] ND
11/2/99 12 ND 2] ND
11/2/99 18 ND ND ND
11/2/99 25 14 () 26 (h) ND
DP03 11/2/99 5 ND ND ND
11/2/99 12 ND 51 6]
11/2/99 18 ND 261 ND
dup 11/2/99 18 ND ND ND UJ
11/2/99 25 14 () 13 (h) ND
DPO8 1/25/00 5 ND 1] ND
1/25/00 12 ND 2] 3]
1/25/00 20 ND ND ND
1/25/00 24 ND 1] 2]
dup 1/25/00 24 ND ND UJ ND UJ
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Table 4-4 (continued)
Summary of Soil Analytical Results—TPH, NMCRC-LA, 1999-2000

Boring No. Sampling Date Sample Depth TPH Gasoline TPH Diesel TPH Motor Oil

feet bgs mg/kg mg/kg mg/kg
Screening Criteria
100 @ 100 @ 1000 @
DP0O9 1/24/00 5 0571 (c) ND ND
1/24/00 12 047 (c) ND ND
1/24/00 19 057 {c) 10F (D) ND
1/24/00 25 0.871(c) 21} ND
DP10 1/26/00 5 0.971(c) ND ND
1/26/00 10 06F(c) 2] ND
1/26/00 17 06F(c ND ND
1/26/00 23 061 () 1] ND
DPI11 1/26/00 5 03] () ND ND
1/26/00 10 0417 ND ND
1/26/00 16 027 17 ND
1/26/00 24 00517 ND ND
dup 1/26/00 24 Nb UI ND ND
Nozes:
1 All VOC and TPH concentrations detected in soil samples above screening criteria are BOLDED
2 Asdiscussed in Appendix L, TPH results at low concentrations should be used with caution because field QC samples had low

detections of TPH, indicating possible false positive results reported for site samples
3 From laboratory reports:
(a) Los Angeles Regional Water Quality Control Board. Interim Site Assessment and Cleanup Guidebook Table 4-1. 1996
(b) Mixture in JP-5/Diesel Range
(¢) Not a gascline; chromatogram contained unknown pezks at C9-C11 range
(d) Mixture in Jet Fuel Range
(e) Not a typical gasoline pattern; peaks in chromatogram cortespond io the heavier portion of chain.
() Mixture Jet Fuel/Kerosene
(g) Mixtere in gasoline/mineral spirits range.
(hy Mixture in fuel/mineral spirits range
(i) Notdiesel; chromatogram contained unknown peak at C26

Bgs = below ground surface

DpP = direct push

dup = duplicate

1 = estimated concentration

mg/kg =  milligrams per kilogram

MW = monitoring well

ND = not detected

NMCRC-LA = Naval and Marine Corps Reserve Center-Los Angeles
TPH = total petroleum hydrocarbons

ur = Undetected at an estimated concentration
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Table 4-9

Summary of Groundwater Analytical Results—TPH, NMCRC-LA, 1999-2000

Well No. Sample Date TPH Gasoline TPH Diesel TPH Motor Oil
mg/L mg/L mg/L
Screening Level
NE NE NE
MWO01 16-Nov-99 0.20 0.071] ND
31-Jan-00 ND 027 (a) 0.061]
dupl, 31-Tan-00 ND 027 (a) 0041
MW02 16-Nov-99 0.53 01y ND
dupl. 16-Nov-99 0.61 01} ND
1-Feb-00 009 021 021
MW(3 16-Nov-99 ND ND ND
MW4B 16-Nov-99 ND ND ND
MW{5 15-Nov-99 ND ND ND
31-ian-00 ND 0031 ND
MWQ6 1-Feb-00 002 ] ND 0051
MwWQ7 1-Feb-00 0.17 ND ND
Groundwater Grab Samples
GGO1 3-Nov-99 13.00 24 (b ND
GGO2 2-Nov-99 318 1 .4 (a) ND
GGO3 2-Nov-99 2 .48 06 (a) ND
GGO8 26-Jan-00 0.05 021 0.061]
GGO9 25-Jan-00 0.13 ND ND
GG10 27-Jan-00 020 0.21] 0037
GG11 27-Jan-00 1.10 0.6 (a) 00517
Notes:
dupl. = duplicate sample
GG = groundwater grab sample
J = estimated concentration
mg/L = milligrams per liter
MW = monitoring well
ND = not detected at or above reporting limit listed
NE = screening level not established
NMCRC-LA = Naval and Marine Corps Reserve Center-Los Angeles
TPH = 1total petroleum hydrocarbons
Other laboratory qualifiers:
(a) mixture in jet fuel/mineral spirit range
(b) mixmre in gasoline/mineral spirit range
Final NMCRC-LA 81 Report 4-39 February 2002
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Table 4-11

Summary of Groundwater Analytical Results—Detected SVOCs and PCBs, NMCRC-LA,

1999-2000
Well No. Sample Date Results of SVOC Analyses Results of PCB Analyses
Compounds Detected Concentration Compounds Detected
ng/L pg/L
MWO01 11/16/99 none none
01/31/00 none none
dupl. 01/31/00 none none
MWO02 11/16/99 none none
dupl. 11/16/99 none none
02/01/00 none none
MWO5 01/31/00 none none
MW06 02/01/00 none none
MWO7 02/01/00 nene none
Groundwater Grab (GG) Samples
GGOol 11/03/99 2-Methylnaphthalene 17 none
Naphthalene 64
GGO2 11/02/99 2-Methylnaphthalene 26 none
Naphthalene 76
GGO3 11/02/99 2-Methylnaphthalene 5] none
GGO8 01/26/00 none none
GGO9 01/25/00 Di-n-Buty! Phthalate 19 none
GG10 01/27/00 none none
GG11 01/27/00 2-Methylnaphthalene 12 none
Naphthalene 19
Notes:
dupl. = duplicate sample
GG = groundwater grab
J = estimated concentration
ug/L = micrograms per liter
MW = monitoring well
No. = number
NMCRC-LA = Naval and Marine Corps Reserve Center-Los Angeles
PCB = polychlorinated biphenyl
SVoC = semivolatile organic compound

Naphthalene is also detectable by VOCs Methed 8260; see Table 4-8 and 4-10 for those resulis
BOLD values are results exceeding screening levels

USEPA tap water Preliminary Remediation Goals (PRGs) are used as a screening level for naphthalene (6 2 ug/L)
2-Methylnaphthalene and di-n-butyl phthalate have no established screening level.

Final NMCRC-LA SI Report

4-43

February 2002
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MWO02 CONCENTRATION DPO2 CONCENTRATION
10 feet bgs 25 feet bgs
RETAINING BENZO(a)PYRENE 180 ug/kg 1,2,4-TMB 9,500 ug/kg
WALL
HILL FORMER WASTE OIL
/" UST LOCATION
AN » 7
\ DP02 GS $HED
1] )
’ l - -1® P03
@ VEHICLE DPO10 MWOZ  ppgy a—
(a) (b) (a) MAINTENANCE (3 ®
DPo4 MW04B DPO5 BUILDING MWO1 DPO%
| DPO7 (a)®
opo11 (o)
MWO1 CONCENTRATION
5 feet bgs
k
DPO1 CONCENTRATION IP; gft%um 26 %gf) r:g;kg
15 feef bgs Y 10 feel B )
TPH GASOLINE 101 mg/kg LEEQCLE TPH GASOLINE 519 mg/kg
TPH DIESEL 180 mg/kg RACK TPH DIESEL 120 mg/kg
(MIDDLE LEVEL) 1,2,4-THB 40,500 19/kg 1,2,4-TMB 7,396 ng/kg
ASPHALT zgpiieeéAg%sL]N[ 133J mg/kg NOTE: 20, 2_5 feet hgs sample
{T PARKING AREA TPH DIESEL 110J mg/kg below criteria
1,2,4-TMB 31,800 ng/kg

20 fest bgs (DUPLICATE)

©

{0)

TPH GASOLINE 235 mg/kg P08
1,2,4-TMB 9,860 ng/kg
25 fesl bgs
BENZENE 698 ug/kg
\ 1,2,4-ThB 37,500 n9/kg
1,3,5-TMB 27,200 ng/kg

MW03

o

ASPHALT

UNPAVED AREA

LEGEND

& = MONTORING WELL AND SOIL BORING LOCATION
(*) = GRAB SAMPLE AND SOIL BORING LOCATION

MW = MOMNITORING WELL
DP = DIRECT PUSH
bgs = BELOW GROUND SURFACE

TPH = TOTAL PETROLEUM HYDROCARBONS
TMB = TRIMETHYLBENZENE

r-—-- _ FORMER WASTE OIL

L~ = UNDERGROUND STORAGE TANK

(o) = BACKGROUND LOCATION, SOIL ANALYZED
ONLY FOR INORGANIC ANALYTES
{b) = GROUNDWATER SAMPLE ONLY

mg/kg = MILLIGRAMS PER KILOGRAM
ug/kg = MICROGRAMS PER KILOGRAM

(LOWER LEVEL)

®

(q)
DPOS PARKING AREA
ASPHALT
SCREENING CRITERIA:
TPH GASOLINE = 100 mg/kg
TPH DIESEL = 100 ug,/kg
BENZENE = 670ug,/kg
1,2,4~TMB = 5,700 ug/kg
1,3,5-TMB = 21,000 ug/kg
BENZO(a)PYRENE = 62 ug/kg
0 20 40 60
e —— sy

APPROXIMATE SCALE IN FEET

FIGURE 4-4

SOIL SAMPLE ORGANIC ANALYTE RESULTS
EXCEEDING SCREENING CRITERIA,

1999-2000

NAVAL AND MARINE CORPS RESERVE CENTER

LOS ANGELES, CALIFORNIA

CDM

Federal Programs Corporation
4 Subsidiary Of Camp Dresser & McKee Inc

DATE: 12/2000
FRE NO: 024_4-04
B0 NO: 6210-024
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SOIL SAMPLE ANALYTICAL RESULTS
TOTAL PETROLEUM HYDROCARBONS,
soiL GASOLINE (TPHg) AND DIESEL (TPHd)
BORING
*— TPH TPHd
HORIZONTAL SCALE {FEET) — 3 ——  GROUND SURFACE —{ g l j FIGURE 4-5
10 0 30 CONCENTRATIONS IN MILLIGRAMS PER KILOGRAM (MG/KG) SOIL TPH RESU,LTS
WATER LEVEL |, SOL SAMPLE J = ESTIMATED CONCENTRATION SECTION A-A’,
VERTICAL SCALE EFEETg 1111579 SUBMITTED FOR ANALYSIS ND = NOT DETECTED 1999 - 2000

5 0

15

2X VERTICAL EXAGGERATION

50

TOTAL DEPTH OF BORING
{FT BELOW GROUND SURFACE)

MIXTURE IN JET FUEL/KEROSENE RANGE

MIXTURE IN GASOLINE/MINERAL SPIRITS RANGE
NOT GASOLINE PATTERN, RATHER UNKNOWN

PEAKS IN Cg TO Cy1 RANGE

NOT A TYPICAL GAS PATTERN, PEAKS ARE AT HEAVIER

PORTION OF CHAIN

NAVAL AND MARINE CORPS RESERY
LOS ANGELES, CALIFORNIA

E CENTER

cDM Federal Programs Corporation
A Subsidiary 0f Camp Dresser & McKee Inc.

DATE: 12/2000
FILE NO': 024_4-05
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— — —_ GROUND SURFACE SOIL SAMPLE ANALYTICAL RESULTS
HORIZONTAL SCALE (FT.) {Bz_| TME | nea | ) FIGURE 4-6
' WATER LEVEL SCREENED PORTION OF SELECTED VOCs RESULTS IN SOIL, SECTION A-A’
: - z GROUNDWATER CDNCENTRATIDNS IN MILLIGRAMS PER KILOGRAM (MG/KG)
10 = 1999 - 2000
veRTcAL scae 1y T MONITORING WELL = ESTIMATED CONCENTRATION -
s 15 400 TOTAL DEPTH OF WELL ND = NOT DETECTED NAVAL AND MARINE CORPS RESERVE CENTER
2X VERTICAL EXAGGERATION (o) MWOS WAS ORIGINALLY CONSIDERED BACKGROUND  TMB = 12,4 TRIMETHYLBENZENE + 1,3,5-TRIMETHYLBENZENE _ DATE: 12/2000
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N— CONC. (ug/L) CONC. (ug/L)
I DUP I GG02 I
1,2-DCA 3030 18 BENZENE 15
CHLOROFORM 1 | 14 0.7J 1,2-DCA 4)
BENZENE ND | 6J] 7 NAPHTHALENE ND, 76 (a)
1,2,4 TRIMETHYLBENZENE| ND | 31J] ND CONC. (ug/L)
HILL GGO3 I
CONC. (ug/L) 1,2-DCA T2
WALL GG10 i
CHLOROFORM 0.6 3 7 7
METHYLENE CHLORIDE| 6 \ Gcozcg — SHED CONC. (ug/L)
5603 | + W9
| R GGOo9 I
CONC. (ug/L) r{im%gmﬁ GG{”‘ T 1,2-DCA [ 6
GG11 il MW02
MW04B
BENZENE 1 BUILDING 6610 )@ ot
1,2~DCA 3] \_‘3@)’ ’ Q\\ DP09,6G093 ®
CHLOROFORM 0.6 / i
J CONC. (ug/L)
NAPHTHALENE 18, 25(a) WO T
CONC. {uig/L) BENZENE 7 116 [13
CONC. {ug/L) GGO1 I 1,2-DCA 22| 27| 28
MWO04B i BENZENE 588 1,2,4-TRIMETHYLBENZENE| 28 | 12 [ 11 CONC. (ua/L)
CHLOROFORM [10 TOLUENE 313 S - Wg
ETHYLBENZENE il MWO7 MWO7 il
XYLENES 7,118 1,2-DCA [ 8.0
ASPHALT PARKING AREA N-PROPYLBENZENE 304 DP08,GG08
1,3,5-TRIMETHYLBENZENE | 320
CONC. {ug/L) 1,2,A-TRIMETHYLBENZENE | 1,130 CONC. (ug/L)
MW03 i NAPHTHALENE 64, 120 (a) MWO6 I
CRLOROFORM | 2J = CONC. (ug/]_E) NO EXCEEDANCES
08
1,2~DCA IR
- CONC. (ug/L) /6\
4 COVERED STORAGE AREA MWO5 I I WW05
MW03 1,2-DCA | 3.0J1 ND
UNPAVED AREA \
LEGEND SCREENING CRITERIA: \_ WALL (LOWER LEVEL) PARKING AREA
BENZENE = 1.0ug/L
TOLUENE = 150 ug/L ASPHALT
$— MONITQRING WEEL LOCATION ETHYLBENZENE = 700 ug/L (a) = ANALYZED BY BOTH EPA METHODS
© GROUNDWATER GRAB SAMPLING LOCATION 2-DICHL0R0ETHA):JYEI£{J:E\§ A 82608 (V0Cs) AND B270C (SVOCs)
MW = MONITORING WELL (24 %am&ggg%gzg = Iﬁziﬁgﬁ I = PHASE I SAMPLING IN NOVEMBER 1999
GG = GROUNDWATER GRAB 24~ = ]
oF ST 1S5-TAMETILBENEENE = 1249/t II = PHASE II SAMPLING IN JANUARY/FEBRUARY 2000
ug/L = MICROGRAMS/LITER CHLOROFORM = 0.16,us¢/L YOCs = YOLATILE ORGANIC COMPOUNDS FIGURE 4-7
e o romaaE = ssyuL SV0Cs = SCMIPVOLATILE ORGANIC COMPOUNDS GROUNDWATER SAMPLE ORGANIC ANALYTE
CONC. = CONCENTRATION -
= TETRACHLORCETHENE =  5u9/L r-=—a _ FORMER WASTE OIL
ND = NOT DETECTED DIBUTYLPHTHALATE = 36009/L - = UNDERGROUND STORAGE TANK RESULTS EXCEEDING SCREENING CRITERIA,
BACKGROUND LOCATIONS: TR A EREE — Bs;ﬂgﬁ 0 10 20 30 4050 60
MW03, MWO4B CARBON DISULFIBE = 1000 wa/L NAVAL ANLDOSMiﬂgELgSCjRPC‘SQLFFEOSREPﬁXE CENTER
WETHYL TERTIARY BUTYL ETHER(MTBE) = 2049/t APPROXIMATE SCALE N FEET ) DATE. 12/2000
CHLOROFORM = 0.16u9/L GDMfZ’ﬂEﬁ&“&iﬁmﬁ?ﬁ?ggﬂ FILE 0 024_4-07

00 MO 6210-024
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HORIZONTAL SCALE (FEET) —— o —  GROUND SURFACE (TP (TPHd) FIGURE 4-8
b z A .-’ TPHg | TPHﬂ GROUNDWATER TPH RESULTS
SCREENED PORTION OF SECTION A-A’,
VERTICAL SCALE (FEET) R LEVEL GROUNDWATER MONITORING WELL CONCENTRATIONS IN MILLIGRAMS PER LITER (MG/L) 1999 - 2000
: . s > J = ESTIMATED CONCENTRATION
ND = NOT DETECTED NAVAL AND MARINE CCRPS RESERVE CENTER
2X VERTICAL EXAGGERATIDN
TOTAL DEPTH OF WELL -
30 (FT. BELOW GROUND SURFACE) (o) = MIXTURE IN JET FUEL/KEROSENE RANGE LOS ANGELES, CALIFORNIA
. DATE: 12/2000
cDM Federal Programs Corporation FILE NO - 024_4-08
A Subsidiary Of Camp Dresser & McKee ne. DO NO: 6210-024
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= - - : GROUNDWATER FLOW = = T - e v
BZ ND - : = - 2 BZ ND : =
| T™MB ND [*F - - - - — Mg s8J +— BZ ND, ND | B
DCA  ND E - ®— Bz 7, 16 (13uDUP)| [ BZ ND s DCA 8 - TMB ND, ND | |{®— BZ ND
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4—”) 380 | | i
. 400 36.5 345 .
BZ ND (6DUP), 7 BZ 588 380 360
350 | TMB ND (31DUP), 05J TMB 1,450 | 50
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GROUNDWATER SAMPLE ANALYTICAL RESULTS
—  — — GROUND SURFACE
MAMIMUM CONCENTRATIONS OF SELECTED VOCs:
BENZENE (BZ>
TOTAL TRIMETHYLBENZENES (TMB): 1,2,4~TMB AND 1,3,5~-TMB
SCREENED PORTION OF 2, 3,
WATER LEVEL v _ GROUNDWATER 1,2—-DICHLORBETHANE <(DCA> FIGURE 4-9
1/27/2000 B MONITORING WELL CONCENTRATIONS IN <ug/L>
HORIZONTAL SCALE (FT.) o SELECTED VOCs RESULTS IN GROUNDWATER,
40 TOTAL DEPTH OF WELL REGULATORY DRINKING WATER STANDARDS: SECTIONAA’
R 30 (FEET BELOW GROUND SURFACE) BENZENE 1.0 pg/L h
VERTICAL SCALE (FT.) TOTAL TRIMETHYLBENZENS 120 ng/L TAP WATER PRG 1999 - 2000
o = LE-DICHLOROETHANE 05 7L NAV D MARINE CORPS RESERVE CENTER
5 0 15 MWO1, MWO2, AND MWO5 WERE SAMPLED DURING BOTH _ AL AN
PHASE T AND PHASE 1. WHEN ANALYTES WERE DUP = DUPLICATE SAMPLE LOS ANGELES, CALIFORNIA
2X VERTICAL EXAGGERATION DETECTED IN BOTH PHASES, BOTH RESULTS ARE ND = NOT DETECTED DATE, 12/2000
SHOWN J = ESTIMATED CONCENTRATIONS cD Federal Programs Corporation | g¢ng:024_4-09

A Subsidiery Of Camp Dresser & McKee Inc.

DO NG: 6210-024
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® GRAB SAMPLE LOCATION ASPHALT
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: PHASE Il (JAN/FEB-00) SAMPLING CONCENTRATIONS IN MICROGRAMS PER LITER
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ND = NOT DETECTED
FIGURE 4-10
~meeme INFERRED GROUNDWATER FLOW DIRECTION BENZENE ISOCONCENTRATION MAP
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oy :
‘Q INFERRED ISOCONCENTRATION CONTOUR, wg/L ==~ - FORMER WASTE OIL 1999 - 2000
§ L———2 — UNDERGROUND STORAGE TANK 20 30 40 NAVAL AND MARINE CORPS RESERVE CENTER
A T LOS ANGELES, CALIFORNIA
. DATE: 12/2000
BENZENE MAXIMUM CONTAMINANT LEVEL (MCL) = 10 ug/L cD Federal Programs Corporation  |mp no-'124_4-10

4 Subsidinry 0f Camp Dresser & Mckee Inc. 00 NO: §210-024
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

The soil and groundwater sampling and analysis activities were performed according to the
guidance and QA/QC procedures described in the regulatory-approved Work Plan for Site
Inspection at Installation Restoration Site 1, NMCRC-LA (CDM Federal 1999). The Work
Plan contained the FSP in Appendix A and the QAPP in Appendix B SOPs presented in
Appendix E of the Work Plan were also followed. Laboratory analyses were performed
according to approved analytical methods, as well as QA/QC requirements described in the

QAPP.

This section summarizes the performance of field procedures compared to the Work Plan,
FSP, and QAPP (Section 5.1), summarizes the results of field QC samples, summarizes data

validation findings, and presents an overall assessment of data quality

5.1 FIELD PROCEDURES

Field methods and procedures described in Section A 7.0 of the FSP (CDM Federal 1999)
were followed during both Phase I (1 to 16 November 1999) and Phase II (24 January to 1
February 2000).

Two phases were performed instead of three because enough data were collected during Phase
I'to combine the planned Phases II and III. This was possible in part because sampling
location MWOS, originally selected as a background location, was actually a directly
downgradient location. CDM Federal also analyzed the groundwater from this well for TPH
and VOCs, even though not required by the FSP. This allowed information about the extent of

potential contamination to be assessed during Phase I instead of Phases II or I
As approved by DTSC in Work Plan Addendum Number 1 (CDM Federal 2000), Phase 11

consisted of installing 2 wells and collecting soil samples from these borings, as well as

performing 4 additional borings and collecting 4 groundwater grab samples The total number
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of wells installed was 8 (instead of 10 originally planned), but the number of groundwater grab
samples was 7 (instead of 3 as originally planned), tresulting in two more groundwater
sampling locations than planned. In addition, CDM Federal resampled groundwater from
wells MWO1, MWO02, and MWOS5 during Phase II at DTSC’s request ev en though not

originally scoped. This allowed for a more complete data set to be obtained.

As described in Section 3 4 2, since a direct push probe could not be used to reach
groundwater and collect a groundwater grab sample, a 2-inch diameter PVC temporary
piezometer with slotted well casing was installed in each groundwater grab sampling location
using HSA drilling and sampled the next day. This allowed water level measurements to be
made, leading to additional data points to prepare a moie accurate water level potentiometric

map (see Section 4.2).

Direct push sampling was originally planned at 7 locations during Phase I; however, direct
push drilling was not successful at this site, as described in Section 3.2 1. Either drilling rig
limitations and/or soil type prevented the rig to push deeper than 17 feet bgs at the first boring

(DP03). HSA drilling was used to perform the remaining borings.

As described in Section 3 4.1, the boring for the backgiound monitoring well planned for
installation on the north side of the administiation building encountered refusal at 19 feet bgs,

so the background well was installed immediately adjacent to DP04 and labeled well MWO4B.

Geotechnical analyses for six samples were collected using a thin-walled Shelby Tube sampler,
while four samples were collected nsing the standard penetration split-spoon sampler because
the drilling contractor did not provide a sufficient number of Shelby Tubes. The four
geotechnical samples collected using the split-spoon sampler were pushed rather than
hammered to provide undisturbed samples; therefore, data quality is not considered to have

been compromised.

Final NMCRC-LA SI Report 5-2 February 2002



During well development and well purging, several of the wells were purged dry  SOPs in the
approved Work Plan for this project do not require additional well development or purging
after a well goes dry. However, field crews allowed recharge to occur and proceeded with
additional development or purging as much as possible to allow more representative samples to

be collected.

Groundwater grab samples were relatively turbid compared to samples collected from wells
This is logical because well development and filter packs are designed to 1emove more
sediments than a temporary piezometer with slotted well casing can remove. Groundwater
grab sample contaminant results may be biased high if soil particles entrained in the

groundwater contained contaminants.

Iron (I) field test kits were delivered by the supplier one week late. The test kits arrived
onsite on 4 November 1999, after the first three groundwater grab samples (GGO1, GGO02, and
GGO3) had been collected. Jars containing groundwater from these sampling locations were
kept onsite and analyzed on 4 November 1999, but these test kits should be used within
minutes after sample collection, not one or two days later. Therefore, iron (I) field test kit
results for these three samples (all negative for iron [I1]) should be considered highly suspect,
as indicated in footnote (a) of Table 3-6. For the subsequent groundwater samples, field test

kits were used immediately after sampling (all results were negative for iron [I1]).

Manganese was not analyzed in the laboratory as planned for background assessment purposes
because of a laboratory error (they analyzed for magnesium instead of manganese). This
omtission is not considered to have affected 1esults of the background assessment because
aluminum and iron data, collected only for background assessment purposes, were sufficient to

adequately assess background conditions as discussed in Appendix J

The lube rack, removed in October 1999 to allow sampling to proceed, was not reassembled

due to safety concerns about properly reconstructing a rack that was intended to support heavy
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vehicles. The Los Angeles City Fire Department Chief agreed that the sciap metal could be

left onsite.

5.2  RESULTS OF FIELD QC SAMPLES

Field QC samples consisted of trip blanks, field blanks, equipment rinsates, and field
duplicates as described in the QAPP (CDM Federal 1999). Field QC samples were collected
at the required specified frequency. Field QC sample results are summarized in Appendix I

(see Table I-1).

Trip Blanks In sumumary, one or more of the eleven trip blanks contained methylene
chloride, toluene, ethylbenzene, xylenes, and 1,2-DCA in certain samples no higher than 9
ug/L; the first two are recognized as common laboratory contaminants (EPA 1994a). Data

validators qualified associated site sample results following EPA data validation guidelines.

Field Blanks  One or both of the field blank samples collected was reported to contain certain
VOCs (xylenes, ethylbenzene, and MTBE up to 3 pg/L), phthalates (also common laboratory
contaminants [EPA 1994a]), TPH up to 0.1 mg/L, five metals up to 30 pg/L, and ammonia at
70 pug/L. Because the field blank consisted of deionized ASTM-type water purchased fiom a
supplier and was pre-certified as clean, it is not likely that it actually contained all of these
contaminants. Rather, it is possible that these results may represent laboratory cross-
contamination. Site sample results, especially for water samples, that were reported at similar

concentrations should be used with caution .

Equipment Rinsates. One or more of the five equipment rinsate results indicated the presence
ot VOCs (1,2,4-TMB, 1,3,5-TMB, toluene, MTBE, methylene chloride, n-propylbenzene,
iSOpropbeenzene, and 4-methyl 2-pentanone up to 4 pg/L, as well as ethylbenzene and xylenes

up to 43 pg/L), phthalates, TPH, eight metals, and ammonia as indicated in Appendix I.
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As discussed in Appendix O, a combination of field blank and equipment rinsate 1esults were
strong enough evidence to qualify phthalates and MTBE in certain associated samples as non-
detect (U/UJ), whereas TPH, metals, and VOCs resulis were not qualified as non-detect but

concentrations at similar levels should be used with caution.

Field QC Duplicates. Field QC duplicate samples showed varying consistency. Because of
soil heterogeneity, 1eproducibility in duplicate soil samples is more difficult to achieve
Groundwater sample duplicate sample results generally showed good consistency. One
exception was the duplicate sample for well MWO1 for certain metals (e.g., aluminum and

iron).

5.3 SUMMARY OF DATA VALIDATION FINDINGS

Appendix O contains data validation 1eports and Foim I laboratory reports on which data
validators added data qualifications (U = undetected, ] = estimated concentration, N =
presumptive evidence of the presence of that analyte, R = 1ejected [i e., unusable] data point).

At the beginning of Appendix O, a data validation summary has been provided .

Overall, very few sample results were rejected. Excluding 1ejected data points for one sample
analyzed for SVOCs by the SPLP leaching method to assess fate and transport, only 10 of over
14,000 (0.07 %) non-field QC sample and non-leachate data points were 1ejected. These
included three phosphorus results, two acetone results, two 2-butanone results, and three 4-

nitrophenol results

Only one data point was qualified “N ¥ This was a result of 20 mg/L organic lead reported in
the groundwater sample from well MWO7 about 100 feet downgradient of the lube 1ack/former
gasoline UST area. No other soil or groundwater samples had organic lead detected. The data
validators noted a significant difference between duplicate injections, resulting in the reported
concentration of 20 mg/L as “highly suspect.” In addition, this repor ted result of 20 mg/L

(i.e., 20,000 ug/L) organic lead exceeds the total lead concentration of 11 8 pg/L in the same
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sample (almost 1700 times higher), which is theoretically impossible. Therefore, it is

recommended that this result not be considered a tiue detection

5.4 DATA QUALITY ASSESSMENT

This section presents the results of the internal evaluation of both field and laboratory QC
checks. Data quality was assessed against the established data quality objectives (DQOs) in the
EFSP and QAPP (CDM Federal 1999). The evaluation of the validated data set involved
comparing the objectives versus the actual data results through the use of the precision,
accuracy, representativeness, completeness, and comparability (PARCC) parameters (QAPP -

Section B.1.3.2.2).

Overall, the data quality for samples collected for this project is considered acceptable.

54.1 Precision

Precision (i e., reproducibility of results) was primarily identified during data validation
activities as discussed in Appendix O. Laboratoiy duplicate and field duplicate sample results
were used to assess precision and appropriately qualify data. In general, most laboratory
duplicate results were within control limits. Heterogeneity in soil field duplicate samples
resulted in lower precision than groundwater samples, although all results were considered

useable.

Duplicate groundwater sample results for one sample (collected at location MWO1 on 31
JTanmuary 2000) did not corielate closely with the original sample from this well for aluminum
and iron (almost two orders of magnitude higher). No explanation could be found, although
all other metals correlated more closely and no significant impacts to data quality are

considered to have occurred.
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54.2 Accuracy

Accuracy (i.e., how close a result is to the actual concentration) was primarily assessed by data
validation activities discussed in Appendix O. Surrogates were used to assess accuracy and

qualify data appropriately. Most surrogate 1ecoveries were within control limits.

Groundwater grab sample results may be biased high compared to well sample results, as

discussed in Section 5.1

Dissolved oxygen (DO) results measured in the field are considered more accurate than results
reported by the laboratory because DO measurements must be made as soon as possible
However, DO results greater than the approximate saturation point of oxygen in water

(9 mg/L) suggest that field DO measurements may have been affected by aeration during well

purging.

5.4.3 Representativeness

Representativeness is the reliability with which a measurement or measurement system reflects
the true conditions under investigation (EPA 1989). Representativeness is influenced by the
number and location of the sampling points, sampling timing and frequency of monitoring
efforts, and the field and laboratory sampling procedures (EPA 1989) The representativeness
of data was enhanced by the use of established field and laboratory procedures and their

consistent application.

Representativeness was assessed quantitatively by evaluating laboratory method blank and field
blank (trip blanks, equipment rinsate blanks, and source water field blanks) results to qualify
data appropriately. Certain laboratory and method blanks contained a small number of
analytes, so associated site sample results were appropriately qualified as not detected “U?”;
see Appendix O). Field QC results indicate detections (see Appendix I) that suggest caution in

assessing site sample results at similar concentrations (see Appendix Q). It should be noted
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that concentration of contaminants in the lube rack/former gasoline UST area far exceeded
field QC sample concentrations; therefore, field QC sample detections did not have an impact

on site conclusions or recommendations.

The high degree of turbidity in the groundwater grab sample from location GGO8 suggest that
1esults should be used with caution. Thiee filters were used to filter out sediments from the
groundwater during sample collection activities, but the sample was still relatively turbid after
using three filters. Results may be biased high because sediment was still entrained in the
groundwater sample and reported concentrations may include not only contaminants in
groundwater, but also in part contaminants in soil. Other groundwater grab samples may have

been impacited to a lesser degiee.

5.4.4 Completeness

The completeness of the data is described as a ratio of the amount of data expected fiom the
field program versus the amount of valid data actually received. Valid data are considered to
be those data that have not been 1¢jected (were not R-qualified either fiom data validation or

internal data review) Completeness can be expressed by the following equation:

B (mumber of valid 1esults) x 100

total number of requested results

The completeness goal of 90% useable data was exceeded for this project (99.93%).

One other way to assess completeness is to identify whether each decision to be made (Step 2
of the DQO process identified in Section A 6.0 of the FSP) was accomplished. This analysis

is summarized below:

. Has the gasoline UST been removed? The geophysical survey did not find any
evidence of the UST still in place in the subsurface, even at the location with
highest soil and groundwater contamination, so it appears that the UST has been
removed.
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5.4.5

s groundwater located within 50 feet bgs? Yes. The SI identified that the
water table was located approximately 25 to 30 feet bgs at the site at the time of
the investigation.

Is the extent of contamination delineated in Phase I? No; therefore, Phase I
was performed.

Is the extent of comtamination delineated in Phase 11?7 Yes, the extent of
contamination was very well assessed; therefore, Phase III was not required
(although the total number of site samples was not decreased)

Are background metal levels above site sample results ? No results were
extremely high above apparent backgiound levels, but some may have been
slightly elevated, so these were included in the HHRA .

Do sample results exceed screening criteria? Yes, a small number of analyte
concentrations exceeded screening criteria (residential PRGs for soil and MCLs
or PRGs for groundwater); therefore, a fate and transport assessment and
HHRA were performed.

Is the 1,2-DCA contamination associated with a petroleum-based hydrocarbon
product? There is strong evidence that 1,2-DCA was associated with gasoline,
rather than solvents, at this site.

Is site closure possible without remedial action and/or further groundwater
monitoring because the human health risk presented by soil and groundwater is
in the generally acceptable range as defined by the National Contingency Plan
(NCP}? See Sections 7, 8, and 9.

Comparability

Comparability evaluates whether the reported data is comparable with similar data reported by

other organizations. The comparability of the laboratory results was found to be acceptable.

All samples were analyzed by the same laboratory, using the list of published methods

specified in the FSP. All units were consistent and appropriate for the matrix sampled.

It should be noted that results reported for TPH do not necessarily mean that gasoline, diesel,

or motor oil, respectively, were detected, but that petroleum hydrocarbons in ranges similar to

these petroleum products were detected. Degradation of the petroleum products over time

(e.g., weathering) can affect results. As indicated in Table 4-9 footnotes provided by
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laboratory chemists, some of the 1esults do not appear to be typical fresh gasoline or diesel

fuel.

Data collected in 1999-2000 correlate very well with data collected in 1996, both with respect

to the analytes detected and the location of contamination
The groundwater isoconcentration maps (Figures 4-10 to 4-12) show similar patterns, with the

more recalcitrant analyte (1,2-DCA) showing a larger area of impact than the analyte that is

more degradable (benzene), as would be expected.
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6.0 CONTAMINANT FATE AND TRANSPORT

This section evaluates factors that control the fate and transport of site contaminants in the
groundwater aquifer and in the vadose zone (soil) The factors that are addressed include
chemical mobility, potential contaminant pathways, soil physical properties and soil
characteristics, modeling results, and natural attenuation (biodegradation) potential. These
factors were used to assess the potential for continued leaching of contaminants from the soil to
groundwater, as well as the reactive transport of these constituents in groundwater Models
were utilized to assess potential recharge quantities, as well as transport within the vadose zone

and in the upper aquifer.

6.1 CHEMICAL MOBILITY

Chemicals of potential concern at the site are primarily fuel-related organic compounds and the
fuel additive 1,2-DCA . The properties of chemicals that are of most interest in evaluating the
fate and transport include those parameters that control their ability to sorb on the aquifer
matrix. These parameters include the organic carbon partitioning coefficient (Koc) and water
solubility . Calculated parameters derived from these values and soil characteristics include the
soil/water partitioning coefficient and retardation factor. The initial risk assessment analysis
identified five indicator compounds that are present at the site, pose a potential risk, and
represent different classes of analytes that have different mobilities within aquifer systems.
These compounds are benzene, 1,3,5-TMB, naphthalene, 1,2-DCA and lead. Table 6-1

summarizes these parameters for the indicator chemicals of potential concern.

The rate of movement of chemicals with groundwater is related to the degree of sorption,
which is expressed as a soil/water partitioning coefficient (Ke). The partitioning coefficient is
the ratio of soil concentration to the concentration of water in contact with this soil under
equilibrium conditions  Standard EPA reference documents were used to identify these
partitioning coefficients for the organic compounds. This ratio for lead was calculated using

results of leachate testing on site soils. For organic compounds, the organic carbon
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partitioning coefficient (Koc) was used in combination with observed total organic carbon

concentiations in the soil to estimate Ka.

The retardation factor describes the ratio of the velocity of groundwater to that of the
contaminant and is calculated from the partitioning coefficient. For example, a retardation
factor (R) of 1 would mean that the contaminant front moves at the same velocity as the
groundwater, while a retardation factor of 2 would indicate that the contaminant front moves at

one half the velocity of groundwater.

6.2 POTENTIAL CONTAMINANT PATHWAYS

Contaminated media at the site include vadose zone soils and the aquifer materials. Recharge
is currently limited in the area of release due to the presence of pavement. Future conditions
could conceivably result in removal of the pavement and establishment of native grass covet in
the area. Recharge quantities could then increase, which would result in increased transport of
contaminants in the vadose zone to groundwater Contaminants in the vadose zone will be
subject to processes such as biodegradation, sorption to the soil matrix, and volatilization.
Percolating recharge with dissolved contamination may then discharge to the groundwater and
mix with the groundwater flowing under the site. Contaminants within the aquifer are also
affected by sorption and biodegradation processes Transport through these pathways is

quantitatively evaluated in subsequent sections.

6.3 SOIL PHYSICAL PROPERITES

Physical properties 1elevant to assessment of transport pathways were summarized previously
in Table 3-2 These analyses show that the subsurface at the site is dominated by fine grain
lithologies. The majority of the samples have greater than 50 percent fines present, which has
the effect of lowering permeability and increasing sorption potential . This is confirmed by the
remolded laboratory permeability testing that was conducted, where all but one of the samples

indicated permeability of less than 10° com/sec. The permeability under field conditions is
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likely to be higher than that obtained from repacked samples in the laboratory . Moisture
contents within the vadose zone suggests that at least a small amount of recharge is taking
place to replenish moisture in the unsaturated zone. The average moisture content is about 15
percent on a weight/weight basis, which corresponds to a volumetric water content of about 26
percent. Based on soil boring lithologic logs (Appendix B), the materials are highly
interbedded and zones with fewer fines are interspersed within the predominantly clayey

material.

6.4 GROUNDWATER FLOW AND TRANSPORT MODELING RESULTS

The conceptual model of the site (Figures 2-5 and 2-6), along with properties of the chemicals,
vadose zone, and saturated zone media, were used to develop simple analytical models to
described the fate and transport of constituents in the subsurface. Since screening levels were
exceeded in groundwater at the source area, quantitative modeling was undettaken to predict
concentrations at the property boundary for five selected representative analytes. Three phases
of modeling were conducted to allow assessment of contaminant fate and transport at the site.
These included estimates of potential recharge using the EPA Hydrologic Evaluation of
Landfill Performance (HELP) model, assessment of contaminant mass flux in the vadose zone
using the EPA VLEACH model, and analysis of transport and degradation in the aquifer using
an analytical equation for thiee-dimensional reactive transport developed by Domenico (1987).

Details are provided in Appendix K, while results are summarized below.

6.4.1 Recharge Modeling

Percolation of precipitation at the ground surface is the driving force that will lead to transport
of dissolved phase contamination that is leached from contaminated soils. The source atea at
the site is currently paved, thus limiting the potential for generation of leachate; however, for
analysis of future conditions, removal of the pavement and revegetation of the site was
assumed as a possible scenario. A widely accepted water balance model was utilized to assess

this potential future recharge. The EPA HELP (Schroeder et. al. 1994). This model uses
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climatological data, soil properties and site configuration to estimate the different components of
the site water balance Precipitation is partitioned into runoff, evapotranspiration, soil moisture
storage and deep percolation Appendix K provides summaries of estimated parameters that were
guided by the site-specific soil data and information representative of these types of matetials

from the literature. Appendix K also presents model simulation results.

Climate data from the Los Angeles Basin was utilized in the 1echarge analysis. This modeling
indicates that a yearly average of about 2 inches of recharge would be expected to occur if
pavement were removed from the site  The current estimate of recharge was assumed to be 25
percent of this value; however, the curient recharge estimate is highly uncertain. The observed
moisture profiles and the fact that contamination has migrated to the water table supports the
hypothesis that recharge through the soutce zone does take place. This range in recharge

estimates was used to bracket the values used for simulation of transport through the vadose zone.

6.4.2 Vadose Zone Transport Evaluation

Elevated soil concentrations of chemicals of potential concern have been observed in the
presumed source area at the site. This contamination extends from near the ground surface to
the water table. Contaminants in the vadose zone may be associated with residual leaked fuel
or non-aqueous phase liquids, may be sorbed onto soil and organic carbon coatings on the soil,
may be in the vapor phase in pore space, or may be dissolved in moisture in the vadose zone.
Contaminants will partition between the soils, vapor, and liquid phase in accordance with the
soil and chemical properties. Dissolved phase contamination will migrate with percolating

recharge to the water table

Evatuations of vadose zone leaching and migration to groundwater were conducted with the
EPA model VLEACH (Ravi and Johnson 1997) This is a screening model that uses a
simplified approach to movement of water through the vadose zone It uses a mass balance
approach, calculating water velocity from the constant water content and the recharge rate. It

does not include the effects of dispersion. In the model, contaminants are allowed to partition
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between the phases using partitioning coefficients. Initial concentrations in the soil are used to
define the mass of contaminant in the system. The model assumes that no degradation of
constituents takes place and it does not limit partitioning based on solubility. Both of these
assumptions will result in high estimates of the leachate concentration, leading to a

conservative screening evahluation.

Simulated transport of each of the five indicator compounds of potential concern was
conducted in the vadose zone using VLEACH and conservative parameter assumptions. One
of these assumptions is that transport and partitioning only considers the liquid phase and the
soil matrix, not volatilization. As noted above, the compounds were also assumed to not
degrade in the vadose zone, since this is a screening model. This makes the estimates of
concentration leaching to groundwater extremely conservative  Some loss of VOCs will take
place via the vapor phase, especially for benzene and to a lesser degree 1,2-DCA. The
percolating recharge water will carry some oxygen to the zone, as will convective transfer of

air from the land surface.

Two recharge cases were used to define upper and lower limits on the rate of water movement
through the vadose zone. The vertical domain of the model was set up with uniform soil
properties and discretized into 26 one foot thick layers for the simufation. Soil concentrations
from borings were used to set the initial conditions. Table 6-1 provides the depth distribution
of concentrations for each of the compounds Appendix K provides complete summaries of the

input files for each of the simulations.

The time distribution of concentration was calculated for each of the five parameters over time
in order to calculate loading rates to groundwater that may occur in the future. Loading rates
were combined with groundwater in an assumed five-foot thick mixing zone in order to
calculate concentrations in the source area. Figures 6-1 through 6-5 provide plots of these

concentrations versus time in the future for each of the indicator compounds. As noted, these
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concentrations are very conservative and significantly overestimate the actual mass of

contaminant that will be leached.

Several general trends were noted in the simulation results, as follows:

. As expected, higher recharge rates lead to higher concentrations in the leachate,
but more 1apid depletion of the contaminant mass. Conversely, the lower
recharge rate leads to lower leachate concentrations, but a longer duration of
loading to groundwater.

. Benzene is present at relatively high concentrations in the soil in the source area
and is highly leachable. Maximum simulated leachate concentrations for
benzene ranged from 2,068 to 3,965 pg/L. for the bounding cases.

. Trimethylbenzene showed a range of 16,268 to 31,219 pg/L. The upper limit is
over the solubility, thus the groundwater loading rate for the high recharge case
is an overestimate of what is likely to take place.

. 1,2-DCA showed ranges of 40 to 76 pg/l. The mass of DCA in the soil is
depleted in a relatively shoit time period, again leading to a conservative
evaluation.

* Naphthalene takes a significant time period to reach its peak concentration range
of 811 to 3,706 pg/L, due to its greater degree of sorption.

. Lead leachate ranges from 245 to 471 pg/L in leachate.

For purposes of the groundwater evaluation, the maximum observed leachate loading rate was
assumed to persist indicating continuing transport groundwater. This is a conservative

assumption that will lead to an overestimate of groundwater concentrations.

The first-order source decay model assumes biodegradation starts immediately downgradient of
the source and that it does not depress the concentrations of dissolved organics in the source

zZone itself.

The rate at which dissolved contaminants move through an aquifer can be reduced by sorption
of contaminants to the solid aquifer matrix The degree of retardation (R) depends on both

aquifer and constituent properties and can be estimated from soil and chemical data using
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variables described below P» = bulk density, n = porosity, Koc = organic carbon-water
partition coefficient, Kd = distribution coefficient, and foc = fraction organic carbon on

uncontaminated soil) with the following expression:

K:"ii L . - y !
K=1 }-—ﬁ whete Ki= Ko fa
#

Assuming a first order decay rate (which is the same as R) for benzene, a modified simulated
leachate concentiation for benzene of 2 6 ng/L resulted. This concentration was used in the

saturated zone transport model in Section 6 4.3

6.4.3 Saturated Zone Transport

Elevated concentrations of the five indicator compounds have been observed in groundwater in
the source area near MWOLI, indicating that releases through the vadose zone have taken place.
Continued releases from recharge moving through the vadose zone, residual fluids in the
aquifer or its capillary fringe, and desorption from the aquifer matrix are possible sources of
continuing releases. The aquifer appears to be confined based on observations during drilling
at the site, so the capillary fringe may be absent. These confining conditions may also limit
the potential for residual non-aqueous fluids in the aquifer itself Processes that ate important
in the saturated zone include mixing and dispersion, sorption, and desorption from the aquifer
matrix, as well as biodegradation. These processes were evaluated using an analytical model
that considers transport from a two dimensional source in the y-z plane subject to advection,

dispersion, adsorption, and first order decay processes (Domenico 1987).

This approach assumes a constant groundwater velocity, which was calculated to be about
0.045 feet/day based on site data. Sorption characteristics are included in the retardation
factor, which was summarized for the five constituents in Table 6-1. First order degradation
rates, summarized on Table 6-1, were developed based on an assumption that the current
plumes have reached a steady state. The rationale for this assumption is discussed in

Section 6.5. The dispersivity term was estimated using literature data at about 10 feet.
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Simulations were conducted for three of the compounds that appear to be persistent in
groundwater for some distance from the source and would be expected to be somewhat mobile
based on chemical characteristics. These simulations were conducted for benzene, TMBs and
1,2-DCA. Based on modeling results these compounds reach a steady state within a 10 to 30
year period, where concentrations in the plume do not change if the source strength remains
the same. For this reason, all simulations were run for a 50 year period Results of all of
these model simulations are presented as concentration versus distance from source area in

Appendix K. Each compound was simulated for three conditions,

. Assumption that currently observed maximum groundwater concentrations
persist at the source area into the future;

. Concentrations simulated in the vadose zone evaluation for the low recharge
case persist at the source area into the future and;

. Concentrations simulated in the vadose zone evaluation for the high recharge
case persist at the source area into the future.

Table 6-3 summarizes the simulated steady state concentration at the site boundary for each of
the simulated cases It should be noted that the simulation results for the soil leachate
projections are very conservative, while the first case (where the currently observed

concentrations in groundwater are used as the source term) are considered more realistic.

Using the less conservative source decay model results identified in Section 6.4.2.1, the more

realistic benzene result shown in Table 6-3 is 0.1 ng/L, which is below the MCL

6.4.4 NATURAL ATTENUATION POTENTIAL

The Lawrence Livermore National Laboratory (LLNL) Leaking UST Cleanup Report released
in October 1995 (LLNL 1995) found that environmental impacts resulting from the release of
fuel hydrocarbons from leaking USTs are not as severe as once thought. In many instances
where groundwater is contaminated with fuel hydrocarbons, natural degradation processes

alone will reduce contaminant concentrations (Air Force Center for Environmental Excellence
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[AFCEE] 1995). AFCEE has developed protocol to evaluate the fate of fuel hydiocarbons in
groundwater; use of this protocol enables an assessment of whether natural degradation
processes, (1.e., passive biodegradation) will be sufficient to reduce contaminant concentrations

to below reguilatory standards before potential exposure pathways are completed.

Chlorinated solvents do not naturally degrade as readily as petroleum hydrocarbons.
Biodegradation of chlorinated compounds proceeds best under anaerobic conditions. The EPA
has finalized guidance addressing the use of natural attenuation processes as one element of a
monitored natural attenuation corrective action at RCRA, CERCLA, and leaking UST sites
(EPA 1999). Many state agencies have also accepted use of the natural attenuation approach
with appropriate monitoring where site conditions are appropriate. Use of these passive

alternatives often is combined with long-term monitoring and source control.

The degradation of contaminants in groundwater has been observed at numerous sites and the
processes responsible have been studied extensively The processes that lead to the deciease in
contaminant mass are referred to as natural attenuation. Processes that contribute to natural
attenuation may include aerobic and anaerobic biodegradation, abiotic degradation, dispersion,

so1ption, volatilization, transformation, destruction, and dilution.

Several lines of evidence may be used to assess the degree to which natural attenuation

processes are active in controlling contaminant migration at a site.

* When long-term monitoring data is available, demonstration that the plume
extent is stable or shrinking provides good evidence that natural atteration is
effective. '

. Another applicable technique to assess these processes is comparison of

degradable compound distributions with refractory compound concentrations. If
it can be demonstrated that the degradable compound does not extend as far as a
refractory compound with similar source history and sorption properties, then
this is presumptive evidence of natural attenuation.
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. A third line of evidence relates to examination of breakdown products from
degradation of a compound and decreases in electron acceptor compounds or
metabolic byproducts of biotic degradation. An example of this method would
be a typical loss of dissolved oxygen within a hydrocarbon plume. Aerobic
degradation will take place at fringe areas of hydrocarbon plumes and rapidly
consume available dissolved oxygen in the groundwater. Research at numerous
sites has shown that prevalent reactions will first consume oxygen in aerobic
biodegradation. If nitzate is present, then denitrification may facilitate anaerobic
degradation of hydrocarbons. If conditions become more reducing, then
reduction of iron to the ferrous state may be used as the electron acceptor.
More reducing conditions may subsequently lead to sulfate reduction o1
methanogenesis. Examination of trends of electron acceptor concentrations
within and downgradient of the contaminant plume can indicate if these
reactions are active.

Groundwater sampling for patameters indicative of natural attenuation processes was
conducted between November 1999 and February 2000 Sampling and analysis results were

evaluated to assess whether indications of biodegradation are present at the site.

These data have limitations that restrict their use for confirming precise degradation rates and
mechanisms active at the site, Conflicting data on the geochemical conditions were identified,

possibly due to field sampling procedures and the well construction activities.

° Measurement of dissolved oxygen and redox potential may have been affected
by aeration during sampling.

. Well screens extend over a number of feet and produce water that is both within
zones where piobable degradation is taking place and intervals that are
minimally affected by the contamination

6.4.5 VOCs

The primary VOC contaminants detected in soil and groundwater samples collected from the
site are derived from gasoline-related sources. These include BTEX (primarily benzene),

trimethylbenzene isomers (TMBs), and 1,2-dichloroethane (1,2-DCA). The subsurface
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biological fate of each of these contaminants is well documented in the literature and is a

function of the reducing environment in which the contaminants are present.

BTEX compounds have an aromatic structure that is subject to biodegradation and ultimate
detoxification under both aerobic and anaerobic environments. Furthermore, the
biodegradation rate of BTEX compounds generally decreases as the environment in which they
are found becomes more electrochemically reduced. Thus, the fastest biodegradation rates of
BTEX compounds generally occurs in the more oxidized environments (e.g., acrobic, nitrate-

reducing)

TMB isomers are fairly recalcitrant under anaerobic environments and often serve as
conservative tracers in such environments; however, these compounds are readily biodegraded

in aerobic environments.

1,2-DCA is subject to aerobic biodegradation and may be biodegradable under various
anaerobic environments. Under aerobic conditions, 1,2-DCA may be oxidized to 2-
chloroethanol and 2-chloroacetate, which are then readily mineralized to innocuous end
products. Although oxidation of 1,2-DCA to carbon dioxide and water under nitrate-reducing
conditions in the laboratory has been postulated by one research group (Gerritse et. al. 1999),

this pathway is not widely accepted and has not been confirmed in-situ.

6.4.6 General Chemistry Results

Electron acceptor and metabolic byproduct data suggest that groundwater near and
hydraulically downgradient of the vehicle maintenance building is primarily under nitrate-

reducing conditions, although minimal sulfate reduction may be occurring.
Dissolved oxygen (DO) concentrations in groundwater range from 1.3 mg/L (MWO02) to 5.1

mg/L (GGO1) and suggest that aerobic groundwater conditions exist throughout the site

However, samples collected for DO 1eadings are believed to be artificially elevated because
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aeration likely occurred during purging and sampling activities. Therefore, DO data may not

be valid.

Specifically, nitrate concentrations throughout the majority of the contaminant plume range
from 11 5 to 42 5 mg/L, with the lowest concentrations recorded in the upgradient region of
the plume at GGO1 (11.5 mg/L), MWO2 (13.2 mg/L), and MWO1 (13 5 mg/L). These
reduced nitrate concentrations in the center of the plume suggest that groundwater is reduced at

least to the level of nitrate reduction is occurring.

To further evaluate nitrate reduction as a terminal electron accepting process of natural
attenuation, the assimilative capacity for BTEX/TMB and 1,2-DCA biodegradation was
calculated. The assimilative capacity is defined as the amount of contaminant that can be
degraded for a given amount of terminal electron acceptor, in this case nitrate. The
assimilative capacity was calculated using terminal maximum concentrations of BTEX/TMB
and 1,2-DCA observed in groundwater and the stoichiometric relationship between complete
oxidation of each compound to carbon dioxide and reduction of nitrate to dinitrongern gas. A
result of 5 7 mg/L of nitrate as nitrogen would be required to completely degrade the
maximum concentrations of BTEX/TMB and 1,2-DCA observed in groundwater. Considering
that other organic carbon may be present in groundwater, the result compares favorably to the
observed consumption of about 31 mg/E.. These data support the observation of nitrate

reduction as a terminal electron accepting process and mechanism of biodegradation at the site.

Field measurements of dissolved concentrations of ferrous iron (Fe*?), the metabolic by-
product of ferric iron reduction, were all below analytical detection limits. In addition, total
iron concentrations are low, ranging from below analytical detection limits to 3.0 mg/L
(MWO01). Low concentrations of total iron suggest iron reduction may be occurring at this site

but not enough data are available to be certain
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Sulfate concentrations throughout the VOC-contaminated regions are moderately high, ranging
from 518 mg/L (MWO02) to 880 mg/L (MWO05). The lowest sulfate concentrations are found in
the upgradient region of the VOC plume at GGO1 (540 mg/L), MWO02 (518 mg/L), and GG02
(522 mg/L.)  Not enough data exist to support a conclusion that sulfate reducing conditions in

this atea.

Finally, methane concentrations are below analytical detection limits and suggest that highly

reduced methanogenic conditions are not established.

In summary, depressed (yet persistent) nitrate concentrations in the upgradient regions of the
VOC contaminant plume suggest that groundwater is predominantly under nitrate reducing
conditions. It is presumed that highly reduced groundwater conditions ate limited by the
availability of electron-donating compounds (e g., fuel hydrocarbon contaminants, natural

organic matter, or other).

6.4.7 Degradation Assessment

The establishment of nitrate to sulfate reducing groundwater conditions suggests the rapid to
moderate biodegradation of BTEX compounds, with only limited biotransformation of TMB
isomers and 1,2-DCA, if any. These findings are consistent with VOC concentration
isoconceniration maps, in which benzene migration is limited to the upgradient regions of the
contaminant plume (presumably due to significant biodegradation) while TMB and 1,2-DCA
migration extends beyond the benzene plume. It should be noted that comparison of the VOC
plume lengths assumes a similar source release timeframe, and may be complicated by other
natural attenuation mechanisms (e.g ., sorption, volatilization, etc ). Preliminary estimates of
VOC first-order decay rates were estimated using the method of Buscheck and Alcantar
(1995). The basis of these techniques, inherent assumptions, and methods of estimation are
outlined in detail in the Technical Protocol for Evaluating Natural Attenuation of Chiorinated
Solvents in Groundwater (USEPA 1998b). Biotransformation rate estimates calculations are

included in Appendix K and the results were summarized in Table 6-1

Final NMCRC-LA SI Report 6-13 February 2002



Data presented in Table 6-1 indicates appreciable benzene first-order decay. In contrast, first-
order decay constants for 1,2-DCA and TMB are low. A low first-order decay coefficient for
the TMB isomers is expected since these contaminants are fairly recalcitrant under nitrate- to
mildly sulfate-reducing conditions. Finally, low 1,2-DCA decay rate estimates are expected
since oxidation of this compound is not likely to be significant under nitrate- to sulfate-

reducing conditions.

Comparison of the plume extent of TMB with other constituents also provides evidence that
degradation of benzene is significant at the site. Under the anaerobic conditions within the
plume, TMB should be minimally degraded. The areal extent of TMB is much greater than
that of benzene, even though source area concentrations are within a factor of about 3 of each
other and the retardation factor of TMB is much higher. This indicates that benzene mass is

decreasing in groundwater.

6.4.8 Summary

Multiple lines of evidence at the site show that biodegradation processes are active at the site.
Dissolved oxygen data are ambiguous due to measurement and well construction activities;
however, the core of the plume area appears to be lower in dissolved oxygen content.
Likewise, a trend of lower nitrate concentration in the source area suggests that anaerobic
denitrification is responsible for additional hydrocarbon degradation. Comparison of plume
extents for benzene and TMB also indicate loss of mass of benzene at the site due to

degradation.

6.5 CONCLUSIONS

Site data and modeling results indicate that leaching from the vadose zone will persist into the
future and that this leachate will affect groundwater in the soutce area The contaminants in

groundwater at the source area are transported a limited distance due to the natural attenuation
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processes that are active at the site. The site is anaerobic at the source and downgradient .
Conditions appear to be favorable for plume stabilization by these processes. Since the plumes
appeat to be at steady state, significant expansion in the area of contamination is unlikely
unless the source release rate changes, in which case the modeled results assuming increased

infiltration (resulting from pavement removal) indicated greater contamination migration.

6.6 Estimated Exposure Dose and Cancer Risk from Soil to Gas to Indoor Air

The redevelopment process begins with a vision of 1euse and/or restoration of a property or
properties based on a public need or business opportunity. The successful implementation of
the redevelopment process is dependent on a clear understanding of the environmental

conditions and identification of the environmental risks associated with the property(s).

In preparing the risk assessment, volatilization of contaminants located in subsuzface soils or in
groundwater and the subsequent mass transport of these vapors into indoor spaces constitutes a
potential inhalation exposure pathway was evaluated. A modification of the USEPA NAPL-
ADV (2000) screening-level model was developed to incorporate both convective and diffusive
mechanisms for estimating the transport of contaminant vapors emanating from either
subsurface soils or groundwater into indoor spaces located directly above the source of

contamination

The modified model is a two dimensional analytical solution to convective and diffusive vapor
transport into indoor spaces and provides an estimated attenuation coefficient that relates the
vapor concentration in the indoor space to the vapor concentration at the source of
contamination. The model is constructed as both a steady-state solution to vapor transport
(infinite or non-diminishing source) and as a quasi-steady-state solution (finite or diminishing

source).
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The model calculates the total amount of dissolved contaminant using complex calculation
techniques; the chemical concentration is multiplied by velocity, the depth, and thickness of the
array zone. The model is a screening-level tool for evaluating vapor intrusion from soil or

groundwater into indoor air.

6.6.1 The Conceptual 2 Dimensional Vapor, Soil and Pore Water Intrusion Model

The modified model uses site-specific and/or generic information for sensitive variables when
available. The model incorporates site geology and hydrology (thickness of vadose zone; soil
porosity; hydraulic conductivity). It analyzes the nature and extent of contamination (depth to
soil or groundwater source; thickness of soil soutce area). It calculates for building-specific
parameters (indoor air exchange rate; vapor infiltration area) as well as receptor-specific
parameters (exposuie frequency; exposure duration). More specifically the modified 2

dimensional model addresses the following:

o Chemicals partition from groundwater or soil to soil gas under assumed
equilibrium conditions.

. Soil gas migrating through the soil column under convective influence from an
overlying building.

. Convective influence of a building created by negative pressure in the building

which is caused by wind movement past building, heating, and mechanical
ventilation, causing soil gas to be pulled through cracks in the foundation.
Cracks in the foundation are assumed to be represented by the seam that
typically might exists between a concrete floor slab and walls or footers

. Soil gas that may be pulled into the interior space of a building that is diluted
into the interior volume of the building.

. Future land use receptors occupying the buildings breathing interior air that may
be potentially contaminated by soil gas migration into the building.
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6.6.2 Model Input Variables

The modified model uses input parameters to generally influence one of five model
components. The parameters manipulate chemical partitioning from soil or groundwater to soil

gas, generally the chemical specific impacted variables (components) are:

. Henry’s law constant

» Temperature of soil or groundwater source
. Air and water diffusion coefficients

. Fraction organic carbon in soil

. Soil bulk density

The modified model evaluates three major potential exposure transport considerations for

receptor uptake, which ate as follows:

1. Soil gas migration within the soil column:: generally, environmental variables that are based
on soil type and influence of the attenuation of vapor movement within the soil column.

These variables include;

. Saturated hydraulic conductivity
. Total soil porosity
* Water content of soil: ratio of air-filled to water-filled porosity

° Thickness of capillary fiinge
2. Vapor flow into building: generally, building-specific parameters that influence the area of
cracks (seams) that are below grade (and thus the potential vapor infiltration area) as well
as the distance from the vapor source in soil or groundwater to the point of infiltration.

These parameters include:

. Depth of floor below grade
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* Thickness of walls and/or floor that is below grade

. Floor-wall seam perimeter distance
. Crack radius
. Subsurface: Interior pressure differential

3. Vapor dilution within building: generally, building-specific parameters that determine the
rate of indoor air exchange As the rate of indoor air exchange to 1ate of vapor infiltration

increases, the indoor air contaminant concentrations decrease These parameters include:

. Building air exchange rate
. Interior volume of building
6.6.3 Model Limitations

The modified 2 dimensional intrusion model has the following inherent limitations:

. Does not account for preferential vapor migration pathways (e.g., fractures in
clay)
. Not applicable for environmental conditions in which groundwater or the top of

the capillary fringe contacts the bottom of the building floor slab

U Not applicable for evaluating vapor migration from soil beneath a layer of
groundwater (e.g., perched groundwater conditions)

Uncertainty with evaluation of vapor migration from non-aqueous phase liquids. Modeled

results can be found in appendix K.
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Table 6-1
Transport-Related Chemical Properties for Indicator Compounds

Chemical Organic Carbon  Solubility Soil/Water Degradation Rate Retardation

Partitioning (mg/) Partitioning yrH Factor [R]®

Coefficient [Koc] Coefficient [Kd]
{ml/g) (ml/g)°*

Benzene 89 1780 0 06141 0.28 128
1,3,5- 799 20 0.55131 0.1 352
Trimethylbenzene
Naphthalene 1300 30.8 0 .897 -- 51
1,2-Dichloroethane 71 8524 0.04899 G 11 1.22
Lead -- - - - 392
Notes: 7

a  Use fraction organic carbon of 0 00069
b Buik density 1 6, porosity 0 35

ml/g = milliliters per gram
mg/l = rmilligrams per liter
yr = year
Table 6-2
Soil Concentrations used in VLEACH Model, NMCRC-LA
Depths (feet) 1,2 DCA Benzene T™B Naphthalene Lead
Concentration  Concentration Concentration Concentration Concentration
(ng/kg) {ng/kg) (ng/kg) (ng/kg) (rg/kg)
1-3 0 0 t] 0 7600
4-7 1 10 1850 5 7600
8-12 3 23 5 1300 7600
13-17 3 279 9747 7300 7600
18-22 1 61 9050 3100 7600
23-26 12 698 27200 1700 7600
Notes:

Depth intervals based on samples collected at 5-foot intervals and groundwater at 26 feet

bgs = Below ground surface

DCA = Dichloroethane

NMCRC-LA = Naval and Marine Corps Reserve Center - Los Angeles
T™B = 1,3,5 Trimethylbenzene

pa'kg =micrograms per kilogram
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Table 6-3
Ground Water Concentrations at Property Boundary, NMCRC-LA

Groundwater Source Concentration Concentration at Property Boundary (ug/L)

1,2 DCA Benzene TMB
Observed in Groundwater 0 1 1
Leachate-dry case 0 2 13
Leachate-wet case 1 4 26
Source Decay NA 0.1 NA
Notes:

Concentrations based on 3-dimensional analytical solution of Domenico (1987) for constant source. decaying and sorbing solutes, for 50
years of transport

Leachate scenarios derived from VLEACH and HELP results using 2 and 0 5 inch/year precip for wet and dry cases. respectively
Property boundary is approximately 240 feet from the source location

DCA = Dichloroethane

NMCRC-LA = Naval and Marine Corps Reserve Center -Los Angeles
T™B = Total Trimethylbenzenes

pg/l =micrograms per liter

NA =Not analyzed
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7.0 HUMAN HEALTH RISK ASSESSMENT

This section presents an assessment of the potential for human health effects t0 occur from
exposures to site contaminants in soil and groundwater (see Section 4). The HHRA follows
EPA and Cal/EPA risk assessment methodologies and is a baseline evaluation that assumes no
remedial action will occur at the site. The no-action alternative is evaluated in accordance with

Section 330.430(d) of the NCP.

Section 7.0 is organized as follows:

Section 7.1 Overview of the methods used to prepare the HHRA;
Section 72 Identification of chemicals of potential concern (COPCs);
Section 7.3 HHRA exposure scenarios and parameters;

Section 74 HHRA results; and

Section 7.5  Significance of HHRA results.

Detailed technical information that was used to assess risks and hazards posed by soil and
groundwater contaminants at the NMCRC-LA site is presented in Appendix L and includes the

following:

L.1  Procedures used for selection of the HHRA parameters;

L.2  Exposure assessment, which identifies potential human receptors, potential
exposute pathways, and exposure calculation parameters;

L3 Toxicity criteria for COPCs for both carcinogens and non-carcinogens;

L 4  Estimates of human health cancer risk, toxicological hazard, and child blood-
lead levels that could potentially result from exposure to site soil and
groundwater contaminants;

I..5 HHRA results; and

L. 6 Discussion of uncertainties associated with the risk assessment.
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7.1 OVERVIEW OF METHODOLOGY

An HHRA assesses the likelihood of an adverse health effect occurring as a result of exposure
to contaminants. The HHRA for NMCRC-LA focuses on soil and groundwater contamination
resulting from releases from the gasoline UST formerly located on the site. The following
factors were evaluated to ensure that appropriate parameters were used in the preparation of

the NMCRC-LLA HHRA:

. Identification of the area of concern (NMCRC-LA);
. Identification of the media of concern (e g, soil};

. Identification of COPCs;

. Identification of data used to calculate exposures and risks;

. Identification of current and future land uses and human receptors of concern;

. Identification of exposure pathways of concern based on receptors, land uses,
and media of concern; and

. Selection of exposure assumptions to describe the potential exposure to receptors
of concern.

The following sections summarize the most significant results of the evaluation and results of
the risk characterization. The evaluation is discussed in detail in Appendix I.. Figure 7-1

presents a flow chart showing the risk assessment process that was used.

7.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern are those analytes that are potentially site-related (i.e., released
from the gasoline UST), that have data of sufficient quality for use in the quantitative risk
assessment, and that are present at concentrations greater than background levels (EPA 1989).
Identification of a chemical as a COPC is not indicative of the potential health risk posed by
the chemical. Cal/EPA guidance (Cal/EPA 1994} indicates that risk-based screening levels

may not be used to eliminate chemicals as COPCs due to the need to evaluate cumulative risk.

Final NMCRC-LA SI Report 1-2 February 2002



As indicated in previous sections, several chemicals exceed EPA Region 9 PRGs, however,

this was not the criteria used to retain or eliminate chemicals as COPCs

Total petroleum hydrocarbon analyses (i.e., TPH-gasoline, TPH-diesel, and TPH-motor oil)
were not evaluated in this HHRA as COPCs because they represent concentrations of a group
of many analytes. Individual fuel analytes (e.g., benzene, trimethylbenzene) were analyzed
and reported separately. Individual fuel analytes are specifically excluded from CERCLA
regulation by CERCLA section 101(14), which excludes “petroleum, including crude oil or

any fraction thereof” unless specifically listed or designated under CERCLA . However,

analytes that are likely to be associated with petroleum were not excluded from the HHRA . — -

Soil and groundwater analytes other than TPH were screened for inclusion as COPCs.
Analytes that were not detected in any samples were not included as COPCs. Inorganic
analyte concentrations were compared to backgiound concentrations. Section 4.3 and
Appendix I include the results of statistical evaluations used to identify background
concentrations in soil and groundwater. Metal concentrations in soil and groundwater that
wete considered to be present at background concentrations were excluded from this HHRA as
COPCs  Table 7-1 presents the list of COPCs for soil and groundwater, and identifies the

COPCs that are likely to be associated with petroleum contamination.

7.3 HHRA EXPOSURE SCENARIOS AND PARAMETERS

Characterizing exposure scenarios involves evaluating the exposure setting, which includes the
physical characteristics of a site (e.g., ptesence of pavement or diinking water wells), current
and potential future human populations on and/or near the site, and selection of health

protective exposure parameters for the risk and hazard models
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7.3.1 Characterization of Exposure Setting

The location and setting of NMCRC-LA is described in Section 2.0. In summary, the site is
located one mile northeast of downtown Los Angeles in an urban area. Dodger Stadium and
Elysian Park are located north of the site The NMCRC-LA site is paved with cement and/or
asphalt and has a chain link fencing surrounding the entire site. Ecological receptors are not
present onsite due to the lack of habitat, as discussed in Section 2.5, The site is currently used
by the City of Los Angeles Fire Department for training purposes. An ecological risk

assessment was not performed because of the following:

. NMCRC-LA is almost entirely paved and all areas of the property have been
disturbed;
. NMCRC-LA has little vegetation on-site and the majority of the vegetation is

used for landscape purposes;

. NMCRC-LA is highly developed and has no potential for sensitive plant species
to exist; and

. According to the EBS, no threatened or endangered species were encountered
(BNI 1995).

7.3.2 Potentially Exposed Human Populations

Although the City of Los Angeles Fire Department currently uses the site for training, there is
a potential exposute inbalation pathway of VOCs that might have migrated through soil and
into the ambient air. This pathway is considered applicable as a result of cracks in the
cement/asphalt pavement. The drinking water pathway scenario was also evaluated; however
because public city water is provided and the lack of drinking wells in this area, this current
scenario was not considered for inclusion in this HHRA. Human populations potentially

exposed to site contaminants in the future could include:

. Construction workers
. Industrial/commercial workers

. Hypothetical Residents
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Potential pathways through which these future human populations might be exposed are

discussed below .

7.3.3 Identification of Exposure Pathways and Exposure Assumptions

An exposuie pathway consists of the following elements:

. A chemical source and mechanism of release;

. An environmental transport medium for the released chemical;

* A point of potential human contact with the contaminated medium; and

» A route of exposure (e.g., inhalation, ingestion, or dermal absorption) into the
receptor.

The absence of any one of these elements would 1esult in an incomplete exposure pathway .
For example, individuals driving across the site in an enclosed vehicle may have no point of
contact with contaminated soil. Incomplete exposure pathways are not evaluated in this

HHRA.

The former gasoline UST and the presence of several drums of unknown waste at the lube rack
are potential historical sources of contamination at the NMCRC-LA site. Contaminated
subsurface soils and groundwater below the area of concern are potential current sources of

contamination. The potential exposure media consist of soil and groundwater.

As described above, humans do not currently have a point of contact with site contaminants.
Changes in site characteristics (¢ g , removal of paved covering, installation of drinking water
wells, soil movement/mixing from construction activities) would have to occur for future
human receptors to have a point of contact with site contaminants. Potential scenarios and

pathways through which humans might be exposed in the future consist of the following:
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* Exposure of constiuction workers to site contaminants through incidental soil
ingestion, dermal contact with soil, and inhalation of particulates and VOCs.
This might occur during activities such as excavation of soil during construction
of a building foundation.

o Industrial exposure to site contaminants through incidental soil ingestion, dermal
contact with soil, and inhalation of particulates and VOCs. This scenario would
require removal of the pavement covering the site and industrial development of
the site.

. Residential exposure to site contaminants through incidental soil ingestion,
dermal contact with soil, and inhalation of particulates and VOCs. This
scenario would require removal of the pavement covering the site and residential
development of the site.

. Residential exposure to site contaminants in groundwater. This scenario would
require instatlation of groundwater wells for domestic use in the contaminated
plume or in a downgradient area potentially impacted by the plume.  This could
result in exposure to contaminants in groundwater through ingestion, inhalation
(i.e , vaporization of volatile contaminants during showering), and dermal
exposure (i.€., skin contact during showering).

These scenarios are considered unlikely to occur due to the planned future use of the site.
Evaluation of these scenarios for potential impacts to human health was performed to provide a
conservative estimate of the potential future risks presented by site contamination Exposure

scenarios and pathways are summarized in Table 7-2.

Exposure parameters are used in conjunction with the exposure point concentration (discussed
below) to evaluate the level of exposure (i.e ., exposure duration, frequency, and rate) that
construction workers, industrial workers, and 1esidents might have with contaminated media.
The exposure parameters selected are based on EPA recommendations for estimates of
reasonable maximuimn exposure (EPA 1989). Use of upper-bound exposure parameters ensutes
that the estimates of exposure and risk are conservative. The exposure parameters used for

this HHRA are presented in Table 7-3
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The exposure point concentration is the average chemical concentration a 1eceptor will contact
over an exposure period. Because of the uncertainty associated with estimating the average
concentiation at a site, the 95 percent upper confidence limit (95% UCL) of the arithmetic
mean is used as the exposure point concentration. The equation used to calculate the 95%
UCL of the arithmetic mean is based on data distribution. A lognormal distribution was
assumed unless evaluation of the data indicated otherwise. In some instances where there was
a great degree of variability in measured concentrations, the 95% UCL of the arithmetic mean
was greater than the maximum detected value. In those instances, EPA recommends the use of
the maximum detected value as the exposuie point concentration For this HHRA, therefore,
the lesser of the 95% UCL of the arithmetic mean and the maximum concentration was used as
the exposure point concentration. Data summary statistics are presented in Tables 7-4 and 7-5

for soil and groundwater, respectively

7.4 HUMAN HEALTH RISK ASSESSMENT RESULTS

The following section presents the results of the HHRA for future exposure scenarios for
construction workers, industrial workers, and residents that could potentially be exposed to
subsurface soils and groundwater at NMCRC-LA. Tables 7-6 through 7-11 summarize these

results.

7.4.1 Construction Scenario

The cumulative excess lifetime cancer risk for the soil pathway for potential future construction
workers was 2 x 10”°. The majority of this total cancer risk was associated with petroleum-
related analytes. The cumulative excess lifetime cancer risk for chemicals that are not related
to petroleum was only 9 x 10!, EPA generally characterizes incremental cancer risks in the
range of 1 x 10°t0 1 x 10 as acceptable. The cancer risks calculated for future construction
workers at this site, based on assumption of reasonable maximum exposure, are well below the
range generally considered acceptable by EPA. Table 7-6 summarizes the results for all routes

of exposure.
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The future construction scenario did not exceed criteria for systemic toxicity. The cumulative
hazard index for all routes of exposure was 0.009 for all chemicals, and 0.0001 for non-
petroleum-related chemicals. Both of these hazard indices are well below unity Table 7-6

summatrizes these results.

7.4.2 Industrial Scenario

The cumulative excess lifetime cancer 1isks for the soil pathway for potential future industrial
workers was one in one million (1 x 10°%) for all chemicals, and 4 x 10® for non-petroleum-
related chemicals. Incremental cancer risks in the range of 1 x 10°t0 1 x 10* are generally
characterized as acceptable by the EPA. The cancer risks calculated for future industrial workers
at this site, based on assumption of reasonable maximum exposure, fall within the range
generally considered acceptable by EPA. When petroleum-ielated chemicals are excluded the
cancer risks calculated for future industrial workers fall well below the range generally

considered acceptable by EPA . Table 7-7 summarizes the results for all routes of exposure.

The future industrial scenario also did not exceed criteria for systemic toxicity. The
cumulative hazard index for all routes of exposure was 0.2 for all chemicals and only 0.003 for
non-petioleum-related chemicals. The greatest estimated hazard was via inhalation of VOCs
by workers, but the estimated hazard was still over five times lower than the acceptance

criteria of less than or equal to 1.0. Table 7-7 summarizes these results.

7.4.3 Hypothetical Residential Scenario

Both soil and groundwater pathways were evaloated for the hypothetical residential scenario.
The lifetime excess cancer risk from exposure to soil for potential future residents was 4 x 10°
5 The majority of this total cancer risk was associated with petroleum-telated analytes. The
cumulative excess lifetime cancer risk for chemicals that are not 1elated to petroleum was only
1 x 107, The total estimated risk was within the range generally considered acceptable by

EPA, and fell below that range for chemicals that are not petroleum-related
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The hypothetical future residential scenario did not exceed the systemic toxicity criteria of less
than or equal to 1 0 using reasonable maximum exposure-point concentrations. The
curnulative hazard index for future adult residents was 0 02, and the index for children was
0.2. These hazard indices were about the same for chemicals that are not petioleum-related.

Table 7-8 summarizes the results.

The cumulative excess lifetime cancer risk for the groundwater pathway for residential
exposure was 5 x 10 for all chemicals, and 3 x 10° for chemicals that are not petroleum-
related(Table 7-9). Incremental cancer risks in the range of 1 x 10%to 1 x 107 are generally
characterized as acceptable by the EPA. The cancer risks calculated for this site, which are |
based on conservative exposure scenarios and assumptions of reasonable maximum exposure,
fall within the range generally considered acceptable by EPA. Evaluation of the risk assessment
results show that benzene and 1,2-DCA are the risk drivers for groundwater by way of the
ingestion route of exposure. Benzene concentrations that were reported were only located in the
immediate vicinity of the former gasoline UST while 1,2-DCA had a less localized pattern (see
Figure 4-12)  Using the groundwater modeling results (leachate for the wet case) for benzene,
1,2-DCA, and TMBs (concentrations estimated at the property boundary) as the EPCs for
groundwater results in a decreased estimate of excess cancer cases from 5 x 107 to 1 x 10 and a

small decrease in systemic hazard. Table 7-10 presents these results.

The cumulative hazard index (HI) values for adults and children were 2 and 6, respectively.
Approximately half of each hazard index is associated with chemicals that are not petroleum-
related. These values exceed unity and indicate that there may be a low potential for adverse
systemic effects from ingestion of contaminated groundwater at the source area. It is noted
that these HI are based on conservative estimates of reasonable maximum exposure and
conservatively assume additive health effects from exposure to COPCs. Table 7-9 presents the

results for groundwater exposure,
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The exposure point concentration for lead was lower than the 4 ug/L default value used in the
Integrated Exposure Uptake Biokinetic model, and lead concentrations in soil were within
background concentrations. Lead concentrations in the media of concern indicate that blood-
lead levels would meet the 10 ug/deciliter (dL) criteria; therefore, modeling of blood-lead

levels was not performed .

7.5  SIGNIFICANCE OF THE HHRA RESULTS

Table 7-11 summarizes the HHRA 1esults. Estimated exposuie of humans to the COPCs in
soils indicate that future cancer risks and systemic toxicity do not exceed regulatory acceptance
criteria for either residential or construction/industrial scenarios. The future scenazios
presented in this report were evaluated using conservative upper-bound exposure parameters to
ensure that health-protective results would be obtained. It is highly likely that the reéeptors,
exposure pathways, and exposure assumptions used to prepare this HHRA result in an

overestimation of exposure and, therefore, risk.

A large portion of the soil samples collected from Phase I and Phase II were collected from
locations suspected of being in the most contaminated portion of the site as well as from
selected areas around the vicinity of the source area. These data, collected from areas that
focused on the areas of contamination, were used in the HHRA to characterize site risks.
Collection of samples from contaminated areas results in biased data and significantly increases
the probability that exposure point concentrations are overestimated. In addition, chemicals
not expected to be present at this site were detected and included in the risk assessment. For
example, chioroform was only reported from background monitoring wells upgradient of the
former UST source area. It is a breakdown product of 1,2-DCA, but was found only

upgradient of ali 1,2,-DCA detections.

The exposure point concentrations presented in this assessment produce a model of exposure

for individuals that gives equal probability of continuous exposure to mean upper limit
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chemical concentiations  This is clearly an over-estimation and over-simplification for several

1easons:
. Neither potential future residents nor workers would likely 1emain located
strictly in the vicinity of the vehicle lube rack in durations estimated by this
assessment,
. Hydrocarbons, which 1epresent the majority of chemicals detected at this site,

would likely undergo significant degradation if exposed to the air and ambient
weather conditions.

Analytical results from the Phase I and Phase Il sampling effort identified subsurface soils in
the 15 to 25 feet bgs depths as the soil strata of greatest contamination. If the subsurface soils
were to be moved or mixed in with surface soils as a result of construction activities like 1e-
development or home development, neither workers nor residents could be chronically exposed
to the concentrations used to estimate the exposure point concentiation (EPC) as degradation of

many of the hydrocarbons that are present in the soils would occur with time

Risks were also evaluated for contamination in groundwater Currently, there are no drinking
water wells on the property and only one production well in the area (personal communication
with Joe Luera, Region IV RWQCB) This nearest well is located about 3 miles north of the

site

Genera} chemistry results for groundwater indicate that the groundwater in this area may not
be potabie (i.e., drinkable). For example, chloride concentrations (range of 85 to 790 mg/L)
exceeded the secondary recommended MCL of 250 mg/L, sulfate concentrations (range of 169
to 905 mg/L) exceeded the secondary recommended MCL of 250 mg/L., and total dissolved
solids (TDS) concentrations (1ange of 962 to 2730 mg/L) exceeded the secondary
recommended MCL of 500 mg/L (Cal EPA 1998)

The conservative assumptions and exposure scenarios used to prepare the HHRA for the

NMCRC-LA site likely overestimate the risks and hazards posed by contaminants at this site
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possibly by three orders of magnitude. Actual risks and systemic hazards at this site could in
fact be mintmal. Cuirently, the site is capped by concrete and asphalt and is being used by the
City of Los Angeles Fire Department for training purposes. It is not likely that future uses of
this site will change significantly or that this site will be zoned as residential. It is also
unlikely that potable groundwater wells would be installed on or in the vicinity of this site.
During the two field sampling efforts, the majority of monitoring wells located in the area of
concern demonstrated low sustainable yields that could possibly exclude this area as a potential

source of municipal and/or domestic water supply.

Based on the current and future uses of this site, is unlikely that human populations will have a
significant point of contact with the contaminants identified in subsurface soils and
groundwater. The risks and hazards characterized in this assessment are overestimated but this

ensures health protection.

7.6 Cumulative and Comparative Risk

Cumulative risk assessment provides a systematic way of looking at environmental problems
that potentially may pose different types and degrees of health risk. Using data from available

sources, comparative risk assessments can identify the most significant health problems

Cumulative risk is a screening tool that produces analytical results based on limited multiple
pathway exposure scenarios (i.e., incidental soil/dust ingestion, dermal contact and inhalation).

The model uses the following simple formula:

Hazard quotient (HQ) = Site Exposure Point Conc. x (SRV HQ /SRV). Site ECR = Site
Exposure Point Concentration x (SRV ECR/SRV).

. SRV — Soil Reference Values
. ECR - Excess Cancer Risk
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Cumulative risk assessment reviews target end-points that include the gastrointestinal system,

kidneys, liver, as well as the central nervous system and immune system.

Tables 7-12 and 7-13 show cumulative risk level impacts and health effects associated with
COPCs. The cumulative risk exposure table details the potential effects of acute (short-term)
exposure to contamination. This should not be interpreted to mean that long-tetm exposure has
no effect on health, rather long-term exposure to low levels of COPCs have been shown to

affect an individual’s tolerance of short-term exposure to high concentrations of COPCs

Comparative and cumulative risk assessments are important tools for helping to prioritize
solutions to health problems by distinguishing actual risk from potential exposure The strength
of combining both types of processes lies in the ability to compare and evaluate the effects of
two or three COPCs and multiple pathways. By using these two methods in conjunction with
one another a more comprehensive view is provided. The new view allows the risk manager to
place the proper weight on potential risk considerations in the decision making process

(carcinogens vs non carcinogens).
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Table 7-1

COPC List For NMCRC-LA, 1999

CAS Number Analyte Name EPA Petrolenm Soil  Groundwater
Weight-of-Evidence Constituent (b)
Classification (a)

56-55-3 Benz(a)anthracene B2 X X

205-99-2 Benzo(b)fluoranthene B2 X X

191-24-2 Benzo(g,h,ijperylene D X X

50-32-8 Benzo(a)pyrene B2 X X

117-81-7 Bis(2-ethylhexyl)phthalate B2 X

75-15-0 Carbon disulfide none X X
218-01-9 Chrysene B2 X X

84-74-2 Di-n-butyiphthalate D X
206-44-0 Fluoranthene B2 X X

193-39-5 Indeno(1,2,3-cd)pyrene B2 X X

91-57-6 2-Methylnaphthalene none X X

91-20-3 Naphthalene C X X

85-01-8 Phenanthrene D X X

129-00-0 Pyrene D X X

95-63-6 1,2,4-Trimethylbenzene none X X

107-06-2 1,2-Dichloroethane B2 X

108-67-8 1,3,5-Trimethylbenzene none X X

78-93-3 2-Butanone (MEK) D X

67-64-1 Acetone D X

71-43-2 Benzene A X X X
67-66-3 Chioroform B2 X
100-41-4 Eihylbenzene D X X
58-82-8 Iscpropylbenzene none X X
1330-20-7 M/P-Xylene D X X
75-09-2 Methylene Chloride B2 X
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Table 7-1 (continued)

COPC List For NMCRC-LA, 1999

CAS Number Analyte Name EPA Petroleum Seil  Groundwater
Weight-of-Evidence Constituent (h)
Classification (a)

104-51-8 N-butylbenzene none X X
103-65-1 N-propylbenzene nong X X X
1330-20-7 O-xylene D X X X
99-87-6 P-isopropylioluene none X X X
135-98-8 Sec-butylbenzene none X X X
98-06-6 Tert-butylbenzene none X X X
127-18-4 Tetrachloroethene none X X
108-58-3 Toluene D X X X
1336-36-3 PCB Aroclor 1260 B2 X
7440-36-0 Antimony N/A
7440-39-3 Barium
7440-47-3 Chromium
7440-48-4 Cobalt X
7439-92-1 Lead B2 X
7439-98-7 Molybdenum D X
7440-02-0 Nickel N/A X
7440-62-2 Vanadium N/A
7440-66-6 Zinc b X
Notes:

CAS = Chemical Abstract Number

COPCs = Chemicals of potentiai concern

NMCRC-LA = Naval and Marine Corps Reserve Center-Los Angel es

EPA = Environmental Protection Agency

N/A = Not available

(a) = Weight of evidence classification raticnale presented in Appendix L

(b = Identified as a component of petroleum by the TPH Criteria Working Group (TPHCWG 1996)
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Table 7-2

Exposure Scenarios

Future Scenario Exposure Pathway Exposure Route

Construction Subsurface Soils Ingestion
Inhalation {dust/vapors)

Dermal Contact

Industrial Subsurface Soils Ingestion
Inhalation {dust/vapors)

Dermal Contact

Residential Subswiface Soils Ingestion
Inhalation (dust/vapors)

Dermal Contact

Residential Ground Water Ingestion
Inhalation {vapors)

Dermal Absotption via Shower

NMCRC-LA = Naval and Marine Corps Reserve Center, Los Angeles
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TABLE 7-3
Exposure Assumptions for Future
Construction and Industrial Workers And Residents
NMCRC.LA

Ingestion of Soils, Inhalation of particulates, and Dermal Exposure

IR - Ingestion Rate used for Ingestion of Sail

Ingestion Rate for Industrial/Construction Workers 50 mygfday Recommended by EPA Region (X EPA 19899
Ingestion Rate for Residents - Adulls 100 mgfday Recommended by EPA Region IX  EPA 1899
Ingestion Rate for Residents - Children 200 my/day Recommended by EPA Region IX EPA 1899
SiF - Soil Ingestion Factor Adjusted for Residents - Adults and Children 14 mg-yrikg-o Recommended by EPA Region IX  EPA 1989
IR - Ingestion Rate used for Ingestion of Groundwater
Ingestion Rate for Residents - Adults 2 liday Recommended by EPA Region IX EPA 1993
Ingestion Rate for Residents - Chikiren 1 liday EPA 1997
WIF - Groundwater ingestion Factor Adjusted for Residents - Adults and Chikiren 109 l-yrfkg-d
thR - Inhalation Rate used for {nhalaticn of Particulates/Vapors
Inhalation Rate for Industria¥Construction Workers 20 m3/day Recommended by EPA Region IX EPA 1999
Inhalation Rate for Residents - Aduits 20 m3/day Recommended by EPA Region IX EFPA 1999
Inhalation Rate for Residents - Chifdren 10 m3iday Recommended by EPA Regicn )X EPA 1998
IF - Inhalation Factor Adjusted for Residents - Adults and Children 11 m3-yrikg-d Recommended by EPA Region IX  EPA 1989
Hourly inhalation Rate for Residents - Aduits and Children Showering 08 m3/hour Recommended by EPA EPA 1989

InVFS - Soil Volatilization Factor used for Inhalation of Volatile Organics ®
Chemical Specific m3/kg

IhVFW - Water Volalifization Factor used for Inhalation

05 Hma3 Recommended by EPA Region IX  EPA 1999
SCF - Skin Contact Factor for Residents - Adults and Children 361 mg-yrikg-d Recommended by EPA Region IX EPA 1999
SA - Surface Area used for Dermal Exposure
Skin Surface Area for Industrial¥Construction Workers 3300 sq cm/day Recommended by EPA Region IX  EPA 1999
Skin Surface Area for Residents - Child 2800 sq cmfday Recommended by EPA Region IX  EPA 1999
Skin Surface Area for Residents - Adult 5700 sq cm/day Recommended by EPA Region IX  EPA 1999
SAF - Surface Area for Dermal Exposure Adjusted for Residents 3,074 sq cm-yr/kg-day
surface area for showering 23000 sqcm Hecommendead by EPA Region (X EPA 1999
AF- Adnerence Factor used for Dermal Exposure
Soil-te-Skin Adherence Factor (industrial/construction worker and child) 0.2 mg/fsg cm Recommended by EPA Region IX  EPA 1999
Scil-to-Skin Adherence Factor (adult) 007 mg/sq cm Recommended by EPA Region IX  EPA 1989
ABS - Soil Dermat Abscrption Values
SVOCs 13% Recommended by EPA RegioniX EPA 1999
VOCs 10% Recommended by EPA Region IX  EPA 1999
PCBs 14% Recommended by EPA Region IX EPA 1999
Metalst? 1%
DPC -Dermat Permeability Constant
Organics Chemical Specific em/hr
Inorganics 1 00E-03 cm/hr
CF - Conversion Factor
Conversicn Factor 1 OCE-08 kg/mg Recommended by EPA EPA 1989
Conversion Factor 1 OCE-03 licu cm
EF - Exposure Frequency
Exposure Frequency for Construction Workers 14 daysfyear Estimated
Expesure Frequency for Industrial Workers 250 daysfyear Recommended by EPA Region IX  EPA 1999
Exposure Frequency for Residants - Adults and Children 350 daysfyear Recommended by EPA Region IX  EPA 1899
ED - Exposure Duration
Exposure Duration for Construction Workers 1 year Estimated
Exposure Duration for Industrial/Commercial Workers 25 years Recommended by EPA EPA 1993
Exposure Duration for Residents - Aduits 24 years Recommended by EPA Region IX EPA 1999
Exposure Duration for Residents - Children & years Recommended by EPA Region IX EPA 1999
BW - Body Weight
Body Weight for industrial/Construction Workers 70 kg Recommended by EPA Region IX  EPA 1999
Body Weight for Residerds - Adults 70 kg Recommended by EPA Region IX  EPA 1999
Body Weight for Residents - Children 15 kg Recommended by EPA Region IX EPA 1999
AT - Averaging Time™
Carcinogens 25550 days Recommended by EPA EPA 1989
Noncarcinogens - Construction Workers 365 days Recommended by EPA EPA 1989
MNoncarcinogens - Indusirial VWorkers 9,125 days Recommended hy EPA EPA 1989
Neoncarcinegens - Residents 10,850 days
Noncarcinogens - Residents - Adults B8 760 days
Noncarcinogens - Residents - Children 2190 days Recommended by EPA EPA 1989
PEF - Particulate Emission Factar
Particulate Emission Factor - Construction Activilies 6 67TE+06 cu mikg CDM Federal Programs
fParticutate Emission Factor - Typical Activilies 1.32E+09 cu mikg Recommended by EPA RegionIX EPA 1989
Fi - Fraction of Soil Ingested from Site
Fraction of Soit Ingested from Site - All Receptors 100% DTIsC
Expesure time for showering 0.583 hid Recommended by EPA EPA 1697
Notes:

(a)= Chemicals having a Henry's Law Constant greater than 10° and a molecutar weight less than 200 grams per mole
“ = All COPC metals
AT, carcinogenic = 70 years ™ 365 days/year = 25550 days. AT, noncarcinogenic = Exposure Duration * 365 days/year
~RC-LA = Navai and Marine Corps Reserve Center - Los Angeles
DTSC = Depariment of Toxic Substances Control
mg = milligrams, kg=kilogram cm=centimeter, mg-yr = miliigram-year, kg-d = kilogram-day m3= cubic meters = sq cm = square centimeter
8g.cm-yr = square centimeter-year cu.cm=cubic centimeter h/d= hours per day
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Table 7-4

Summary Statistics for COPCs in Subsurface Soils

NMCRC-LA, 199%-2000

Minimum Maximum
Number of  Detection Reported Reported  Arthmetic  Standard 85%  Exposura Point
Analyte Samples  Frequency Concentration Concentration  Mean  Deviation®™  UCL®  Concentration®™
SVOCs (pgfkg)
Benz(a)anthracene 50 2% 140 140 566 G 11 29377 140 00
Benzo(a)pyrene 50 4% 56 180 563 024 298 20 180 00
Benzo{b)fitoranthene 50 4% 57 290 567 028 31375 290.00
Benzo(g,h l}perylene 50 2% 82 82 582 036 37788 82.00
Chrysene 50 4% 85 220 5™ 043 472 05 22000
Fluoranthene 50 4% 110 300 5.66 014 28506 295.06
Indeno{1,2 3-cd)pyrene 50 2% 82 82 582 036 377 68 82.00
2-Methylnaphthalene 50 16% 265 3100 583 0.45 401 48 401 48
Napthalene 50 18% 70 7300 5 88 069 502.28 502 28
Phenanthrene 50 4% 72 200 564 o 296 21 200 00
Pyrene 50 4% 150 370 583 032 376.54 37000
VOCs {pg/kq)
1,2 4-Trimethylbenzene 50 28% 1 46500 282 337 8018.89 8018.89
1 2-Dichloroethane 50 18% 1 12 125 093 6.12 6.12
1,3 5-Trimethylbenzene 50 22% 1 27200 243 283 930.16 930.16
2-Butanone (MEK) 50 30% 4 128 355 114 78.71 78.71
Acetone 50 40% 7 290 428 082 113.40 113.40
Benzene 50 16% 1 698 1.47 122 1097 1097
Carbon disulfide 50 10% 1 36 132 104 7.43 7.43
Eihylbenzene 50 32% 1 9810 229 260 426.72 426.72
Isopropylbenzene (cumene) 50 28% 2 1580 200 193 62.78 62.78
M/P-Xylene 50 20% 1 35000 224 283 774.28 77428
Methylene Chloride - 50 10% 3 54 211 143 27.97 27.97
Napthalens 50 28% 3 4760 233 251 345 21 34521
N-Butylbenzene 50 2% 3 4 110 015 3N Iin
N-Propylbenzene 50 10% 3 960 132 105 7.56 7.56
O-Xylene 50 14% 3 12600 196 230 138.51 138.51
P-lsopropyltcliene 50 22% 3 891 192 173 3905 3805
Sec-Butylbenzene 50 24% 1 831 177 168 30.40 30.40
Tert-Butylbenzene 50 2% 3 2370 125 096 530 630
Tetrachloroethene 50 2% 1 107 021 3.56 1.00
Toluene 50 14% 3 5620 175 180 37 80 37 80
PCBs (pg/kg)
Aroclor 1260 50 8% 14 21 307 035 2406 21060
Metals (mg/kg)
Chromium 19 100% 5 37 21 93(e) 5 34(e) 23 11(e) 231
Cobalt 19 100% 3 24 10.91(e) 3.21(e)  17.23(e} 2380
Molybdenum 19 84% ] 6 0.21 D &5 116 1.16
Nickel 19 100% 6 39 25 98{e) 7. 11(e) 27 55(m} 27 .55
Vanadium 18 100% 8 79 52.12{g) 13.72(e) 79.08{e} 79.30
(a} = Includes field QC duplicate samples
{b)= Standard deviation of (natural) log transformed data
{c)= 95% upper confidence limit of the atithmetic mean for legnormal distribution of data
{d)= Exposure point conceniration is the lower of either the maximum or 85% UCL of mean value
{e)= Calculated results based on a normal distribution per background statistical results
NMCRC-LA = Naval and Marine Corps Reserve Center - Los Angeles
COPC = Chemical of potential concern
PCBs = Polychierinated biphenyls
SVOCs = Semivolatile organic compounds
VOCs = Volatile Organic Compounds
UCL = Upper Confidence Limit
mg/kg = mitligram per kilogram
ug/kg = microgram per kilogram
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Table 7-5
Summary Statistics for COPCs in Groundwater
NMCRC-LA, 1989-2000

Minimum Maximum Leognormal
Detected Detected Standard Exposure Point
Number of Detection  Concentration Concentration Arithmetic  Deviation Concentration

Analyte Samples®  Frequency (ug/ly (ug/ly Mean {ugM)  (ug/l} 95% UCL (pa/h
SVOCs
DI-N-BUTYL PHTHALATE 16 6.3% 19 19 6 59 052 871 871
2-METHYLNAPHTHALENE 16 25 0% 5 28 8.44 054 1107 11.07
NAPHTHALENE 16 18 8% 19 78 1494 | 091 2375 2375
VQCs
1,2,4-TRIMETHYLBENZENE 19 47 4% 1 1130 65.50 160 74 22 7422
1 2-DICHLOROETHANE 19 68 4% 1 28 7.66 096 1332 1332
1,3,5-TRIMETHYLBENZENE 19 36.8% 3 320 2058 113 1823 1823
BENZENE 19 42.1% 1 588 35.95 137 37.79 3779
CARBON DISULFIDE 19 5.3% 1 1 255 027 288 100
CHLOROFORM 19 36 8% 1 10 268 073 403 4,03
ETHYLBENZENE 19 26 3% 2 711 40.32 13 2259 22.59
ISOPROPYLBENZENE 19 52 8% 1 54 5.24 098 7.35 7.35
M/P-XYLENE 19 158% 3 1590 86.79 147 40 98 40.98
NAPHTHALENE 19 36 8% 1 120 1006 111 1312 13.12
N-PROPYLBENZENE 19 26.3% 1 304 1918 126 1823 1823
O-XYLENE 19 53% 528 528 30.29 1.23 17.41 17.41
P-ISOPROPYLTOLUENE 19 21 1% 0 10 281 061 387 387
SEC-BUTYLBENZENE 19 36 8% 1 12 280 072 409 409
TERT-BUTYLBENZENE 19 26.3% 1 1 2m 065 296 100
"ETRACHLOROETHENE 19 15 8% 1 2 2,37 022 261 2.00

OLUENE 19 15 8% 1 313 18 89 127 1597 1597
METALS (Filtered)
Barium 19 100.0% 15 445 97.82 106 176.94 176.94
Cobalt 19 26 0% 1 30 552 093 886 886
Lead 19 11.0% 7 17 387 050 1.44 1.44
Nickel 19 74 0% 3 41 9.93 089 16 53 16 53
Molybdenum 19 95 0% 17 344 53.25 092 92.42 92.42
Antimeny 19 37 0% 3 11 513 028 5.80 5.80
Zinc 19 95.0% 7 25 14.05 0.55 19.01 19.01
MNotes:
(a) = Includes field QC duplicate samptes
95% UCL= 95% upper confidence limit of the arithmetic mean
Sample results gualified as "li", not-detected, were used in the statistical calculations at 1/2 the reporied limit of detection
Samiple results qualified as "UJ" estimated non-detected were used in the statistical calculations at the reported fimit of detection
NMCRC-LA = Naval and Marine Corps Reserve Center - Los Angeles
UCL = Upper Confidence Limit
VOCs = Volatile Organic Compounds
SVQOCs = Semivolatile organic compounds
COPC = Chemical of potential cencern
mg/L = milligram per liter
Hg/L = microgram per liter
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Final NMCRC-LA SI Report

TABEE 7-6

Future Construction Worker Scenario
Cancer Risks and Toxicity Hazard from Subsurface Soil Exposure

NMCRC-LA

Exposure Point Cancer Risk Hazard
Concentration based on based on
CHEMICAL (mpgks) EPA & CA CSF EPA RID
SOIL INGESTION ROUTE
SVOCs
* BENZ(A)JANTHRACENE 1 40E-01 4 00E-11 1 92E-07
* Benzo(a)pyrene 1 80E-01 6 34E-10 2 47E-07
* BENZO(B)FLUORANTHENE 2 90E-D] 829E-11 397E-07
* BENZO(G,H DPERYLENE §20E-G2 NC 1 12E-07
* CHRYSENE 2 20E-01 7 75E-12 3 01E-07
* FLUORANTHENE 2 95E.01 NC 4 04E-07
* INDENO(1 2,3-CD)PYRENE 8 20E.02 2 34E-11 1 12E-07
* 2-METHYLNAPHTHALENE 4 01E-01 NC 5 50E-07
* NAPHTHALENE 5-02E-01 NC 6 88E-07
* PHENANTHRENE 2 00E-01 NC 2 74E-07
* PYRENE 3 7T0E-01 wC 3 38E-07
CHEMICAL CIL ASS-SPECTFIC RISK = 7 88E-10 3.62E-06
YOCs
* 12 4-TRIMETHYLBENZENE 8 02E+00 none 3 14E-07
1,2-DICHLOROQETHANE 6 12E-03 2 18E-13 7 98E-I1
* 13 5-TRIMETHYLBENZENE 9 30E-01 none 3 64E-08
2-BUTANONE (MEK) 7 87E-02 NC 5 13E-11
ACETONE 1 I3E-01 NC 4 44E-1¢
* BENZENE 1 10E-02 6 44E-14 1 43E-09
Carbon disulfide 7 43E-03 nene 291E-11
* ETHYLBENZENE 4 27E-01 NC 1 67E-09
* ISOPROPYLBENZENE 6 28E-02 none 2 46E-09
* M/P-XYLENE 7 T4E-01 NC 1 52E-10
METHYLENE CHLORIDE 2 80E-(2 8 21E-14 1 82E-10
* NAPHTHALENE 3 45E-01 NC 6 76E-09
* N-BUTYLBENZENE 3 1ED3 none 1 2ZE-10
* N-PROPYLBENZENE 7 36E-03 none 2 96E-10
* O-XYLENE 1 39E-01 NC 2 71E-11
* P-ISOPROPYLTOLUENE 3 91E-02 none 7 64E-11
* SEC-BUTYLBENZENE 3 04E-02 nene 1 19E-09
* TERT-BUTYLBENZENE 6 30E-03 nene 247E-10
TETRACHI.OROETHENE 1 00E-03 naone 391E-11
* TOLUENE 3 78E-02 NC 7 40E-11
CHEMICAL CLASS-SPECIFIC RISK = 3 G4E-13 3 66E-07
PCBs
AROCLOR 1260 2 10E-02 | 64E-11 4 11E-07
CHEMICAL CLASS-SPECIFIC RISK = L G4E-11 4.11E-07
METALS
Chromiuzm 2 31E+01 NA 6 03E-09
Cobalt 2 3BE+0] NA 1 55E-07
Molybdenum t 16E+00 none 9 DBE-08
Nickel 2 T6E+0] NA none
Vanadium 7 93E+01 NA 4 43E-06
CHEMICAL CI ASS-SPECIFIC RISK = 0.00E+00 4 69E-66
PATHWAY-SPECIFIC RISK = 8 0s5E-10 9 08E-D6
PATHWAY.SPECIFIC RISK (Petroleum) = 7.88E-10 3 98E-06
PATHWAY-SPECIFIC RISK (CERCI A-only) = 167E-11 5.10E-06
INHAL ATION ROUTE - Particulates®/ Vapors®
SVOCs*
* BENZ(A)ANTHRACENE 1 40E-01 2 40E-12 1 15E-08
* Benzo(a)pyrene 1 80E-01 3 80E-1 1 48E-D8
* BENZO(B)FLUORANTHENE 2 90E-01 4 97E-12 2 38E-08
* BENZO(G,H [)PERYL ENE 8 20E-02 NC 6 74E-09
* CHRYSENE 2 20E-01 4 65E-13 1.31E-08
* FEUORANTHENE 2 95E-01 NC 2 42E-08
* INDENO(i 2,3-CDYPYRENE § 20E-02 [ 41E-12 6 74E-09
* L.METHYLNAPHTHALENE 4 01E-01 NC 3 30E-08
* NAPHTHALENE 5 02E-01 NC 4 13E-08
* PHENANTHRENE 2 00E-01 NC i 64E-08
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TABLE 7-6
Future Construction Worker Scenario
Cancer Risks and Toxicity Hazard from Subsurface Soil Exposure

NMCRC-1 A
Exposure Point Cancer Risk Hazard
Concentration based on based on
CHEMICAL {myrke) EPA & CACSF_ EPA RID
* PYRENE 3 70E-01 NC 2 03E-G8
CHEMICAL CLASS-SPECIFIC RISK = 4. 73E-11 2 17E-07
vOCs'
* | 24-IRIMETHYLBENZENE 8 02E+00 none 7 74E-03
1 2-DICHLOROETHANE 4 [2E-03 2 31E-11 5 94E-07
* 13 5-TRIMETHYLBENZENE 9 30E-G1 none I 09E-03
2.-BUTANONE (MEK) 7 87E-02 NC 7 37E-08
ACETONE 1 13E-01 NC 1 60E-06
* BENZENE 1 10E-02 2G69E-11 4 18E-05
Carbon disulfide 7 43E-03 none 8 78E-07
* ETHYLBENZENE 4 27E-01 NC 5 (ME-05
* ISOPROPYLBENZENE 6 28E-02 none 3 91E-06
* M/P-XYLENE 7 74E-01 wNC 4 75E-07
METHYLENE CHIORIDE 2 80E-02 2 06E-11 3 21E-06
* NAPHTHALENE 3 45E-01 NC & 72E-06
* N-BUTYLBENZENE 3 11E-03 none 2 27E-08
* N-PROPYLBENZENE 7 56E-03 none 5 52E-08
* O-XYLENE 1 39E-01 NC 8 50E-08
* P-ISOPROPYLTOLUENE 391E-02 none 3 38E-08
* SEC-BUTYLBENZENE 3 04E-02 naite 4 50E-05
* TERI-BUTYLBENZENE 6 30E-03 nene 8 56E-06
TETRACHI.OROETHENE | 0OE-03 none 3 42E07
* TOLUENE 3 78802 NC 5 75E-07
CHEMICAL CL ASS-SPECIFIC RISK = 7 0GE-11 8 99E-03
PCBs"
ARGCLOR 1260 2 10E-02 9 86E-13 1 73E-06
CHEMICAL CLASS-SPECIFIC RISK = 9 86E-13 1.73E-06
METALS®
Chromimm 2 31E+31 NA 2 53E-08
Cobalt 2 38E+31 NA 6 52E-07
Molybdenm 1 16E+00 none 3 B1E-07
Nickel 2 76E+01 NA none
Vanadium 7 93E+01 NA 1 86E-05
CHEMICAL CL ASS-SPECIFIC RISK = 0 OE+HID L97E.05
PATHWAY-SPECIFIC RISK = 1 19E-10 9 0ZE-03
PATHWAY-SPECIFIC RISK (Petroleum) = 741E-11 8.99E.03
PATHWAY-SPECIFIC RISK (CERCL A-only) = 4 47E-11 2.81E-05
DERMAL ROUTE
SVOCs
* BENZ(AJANTHRACENE 1 40E-01 G §86E-11 3 29E-07
* Benzo(a)pyrene 1 80E-0} | 09E-09 £ 2307
¥ BENZO(B)FLUORANTHENE 2 90E-01 1 42E-10 6 82E-07
* BENZO(G,H 1)PERYL ENE 8 20E-02 NC 1 93E-07
* CHRYSENE 2 208-01 I 33E-11 517647
* FLUORANTHENE 2 95E-01 NC 6 94E-07
* INDENO(1 2,3-CD)PYRENE 8 20E-02 4 02E-11 1 93E-07
* 2-METHYLNAPHTHAL ENE 4 01E-01 none 9 44E-07
* NAPHTHALENE 5 02E-01 NC 1 18E-06
* PHENANTHRENE 2 DOE-81 NC 4 70E-07
* PYRENE 3 70E-01 NC 5 80E-07
CHEMICAL CLASS-SPECIFIC RISK = T 35E-09 6 20E-016
YOCs
* 1 24-IRIMETHYLBENZENE 8 02E+Q0 none 2 90E-05
1.2-DICHLOROETHANE 6 12E-03 2 88E-13 7 38E-09
* 13, 5-TRIMETHYLBENZENE 9 30E-01 none 3 36E-06
2.BUTANONE (MEK) 7 87E-02 NC 4 74E-09
ACETONE L 13E-01 NC 4 10E-08
* BENZENE 1 10E-02 8 50E-14 1 32E-07
Carbon disulfide 7 43E-03 none 2 69E-09
* ETHYLBENZENE 4 27E-01 NC 1 54E-07
* ISOPROPYLBENZENE 6 28E-02 none 227E-47
* M/P-XYLENE 7 74E-01 NC 1 40E-G8
METHYLENE CHLORIDE 2 80E-02 1 08BE-13 i G9E-08
* NAPHTHALENE 3 43E-01 NC 6 24E-07
* N-BUTYLBENZENE 3 11E-03 none | 13E-08
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Final NMCRC-LA S] Report

TABLE 7-6
Future Construction Worker Scenario

Cancer Risks and Tuxicity Hazard from Subsurface Soil Exposure

NMCRC-LA
Exposure Point Cancer Risk Hazard
Concentration based on based on
CHEMICAL (mg/kg) EPA & CA CSF EPA RiD
* N-PROPYLBENZENE 7 56E-03 noneg 2 74E-08
* 0-XYLENE i 39E-0! NC 2 50E-09
* P-1ISOPROPYLTOLUENE 3 91E-02 none 7 06E-09
* SEC-BUTYLBENZENE 3 04E-02 none 1 10E-07
* TERT-BUTYLBENZENE 6 30E-03 none 2 28E-08
TETRACHI OROETHENE 1 BOE-03 none 3 62E-09
* TOLUENE 3 78E-02 NC G 83E-0%
CHEMICAIL CLASS-SPECIFIC RISK = 4 81E-13 3 38E-05
PCBs
AROCLOR 1260 2 10E-(2 3I0ME-11 532605
CHEMICAE CL ASS-SPECIFIC RISK = J04E-11 5.32E-05
METALS
Chromium 2 31E+01 NA 5 57E-08
Cobalt 2 38E+01 NA 1 43E-06
Molybdenum 1 16E+00 nene 8 39E-07
Nickel 2 76E+01 NA none
Yanadium 7 93E+01 NA 4 10E-05
CHEMICAI CLASS-SPECIFIC RISK = 0. DGE+00 4 33E-05
PATHWAY-SPECIFIC RISK = 1 38E-09 1.36E-(4
PATHWAY-SPECIFIC RISK (Petreleum) = 1 35E-09 3 99E-05
PATHWAY-SPECIFIC RISK (CERCL A-only) = 3 O8E-11 9.65E-05
TOTAL: 231E-09 9 16E-03
Petroleum-related: 2 21E-09 9 B3E-03
CERCLA-only: 9.23E-11 1.30E-04

* = Petroleum-relfated chenicat

CPF = Cancer Potency Factor

CDM = chronic daily intake

mg/kg-day = milligrams per kilogram per day

EPC = Exposure Point Concentration

NA = Not Available

NC = Not a kaown carcinogen

NMCRC-LA= Naval and Marine Corps Reserve Centes- Los Angeles

R{D = Reference Dose

a=No RfD located. Surrogate toxicity value used based on structure relationship
b= Swiropate toxicity vaine used based on EPA Region 1X PRG Table October 1999

¢ = Chemicals having a Henry's Law Constant below 10 and a molecular weight greater than 200 g/mol
d = Chemicals having a Henry's L aw Constant greater than 10 %and a malecular weight less than 200 /mol

e = Toxicity criteria from EPA Region X Preliminary Remediation Goals 1999

f=1f a CPF was available from the U 8 EPA but not from the California EP'A. the EPA CPF was used in

California EPA calculations
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Final NMCRC-LA SI Report

TABLE 7-7

Future Industrial Worker Scenario
Cancer Risks and Toxicity Hazard from Subsurface Soil Expesure

NMCRC-LA
Exposure Point Cancer Risk Hazard
Concentration based on based on
CHEMICAL {mprka) EPA&CACSF  EPA RfD
SOIL INGESTION ROUTE
SYOCs
* BENZ{A)ANTHRACENE i 40E-D1 1 79E-08 3 42E-06
* Benzo{a)pyrene 1 80E-CL 2 83E-07 4 40E-06
* BENZO(B)FLUORANITHENE 2 90E-31 3 70E-08 7 09E-06
* BENZO(G,H I)PERYLENE 8 20E-02 NC 2 01E-06
* CHRYSENE 2 20E-01 3 46E-69 5 38E-06
* FLUORANTHENE 2 95E-01 NC 7 22E-06
* INDENG(1.2,3-CD)PYRENE 8 20E-02 1 05E-08 2 Q1E-06
* 2-METHYLNAPHTHAL ENE 4 01E-01 NC 9 82E-06
* NAPHTHALENE 5028-01 NC 1 23E-05
* PHENANTHRENE 2 00E-01 NC 4 89E-06
* PYRENE 3 70E-01 NC 6 03E-06
CHEMICAL CLASS-SPECIFIC RISK = 3.52E-07 6.46E-05
YOCs
* 12 4-TRIMEIHYLBENZENE 8 02E+C0 nong 1 40E-04
1 2-DICHLOROETHANE § 12E-03 9 73E-11 3 56E-08
* 13, 5-TRIMETHYLBENZENE 9 30E-01 none 1 63E-05
2-BUTANONE (MEK) 7 87E-02 NC 2 29E-08
ACETONE 113E-01 NC 1 98E-07
* BENZENE 110E-02 2 88E-11 6 39E-07
Carben disuifide 743E.03 none 1 30E-08
* ETHYLBENZENE 4 27E-01 NC 7 46E-07
* ISOPROPYLBENZENE 6 2BE-02 none I 10E-06
* M/P-XYLENE 7 74E-01 NC G 76E-08
METHYLENE CHI.ORIDE 2 80E-02 3 66E-11 8 14E-08
* NAPHTHALENE 3 45E-01 NC 3 02E-06
* N-BUTYLBENZENE 3 11E-03 none 5 44E-08
* N-PROPYLBENZENE 7 56E-03 none 1 32E.07
* O-XYLENE 139E-01 NC 121E-08
* P-ISOPROPYL.TQLUENE 391E-02 nane 3 41E-08
* SEC-BUTYLBENZENE 3 04E-02 none 5 31E-07
* TERT-BUTYLBENZENE 6 30E-03 none 1 10E-07
TETRACHLOROETHENE 1 00E-C3 none 1 75E-08
* TOLUENE 3 78E-02 NC 3 30E-08
CHEMICAL CLASS-SPECIFIC RISK = 1 63E-10 1 63E-04
PCBs
AROCLOR 1260 2 10E-02 7 34E-Q9 1 83E-04
CHEMICAIL CI ASS-SPECIFIC RISK = 7. 34E-09 1.83E-04
METALS
Chromium 2 31E+01 NA 2 69E-06
Cobalt 2 38E+01 NA 6 93E-03
Malybdenum 1 16E+00 none 4 O5E-05
Nickel 2 76E+01 NA nore
Vanadium 7 33E+01 NA 1 98E.03
CHEMICAL CL ASS-SPECIFIC RISK = 0.00E+00 2 09E-03
PATHWAY-SPECIFIC RISK = 3 59E-07 2 SOE-03
PATHWAY-SPECIFIC RISK (Petroleum) = 3 5XE-07 227E-04
PATHWAY-SPECIFIC RISK (CERCL A-only) = 7 47E-09 2.28E-03
INHAL ATION ROUTE - Particulates*/ Vapors’
SVOCs®
* BENZ(A)JANTHRACENE 1 40E-01 5 43E-12 1 O4E-09
* Benzo(a}pyrene 1 8DE-01 8 60E-11 1 34E-0%
* BENZO(B)FLUORANTHENE 2 90E-01 1 12E-11 2 16E09
* BENZO{G,H DPERYL ENE 8 20E-02 NC 6 10E-10
* CHRYSENE 2 20E-01 2 9M4E-12 1 64E-09
* FLUORANTHENE 2 95E-01 NC 2 19E.09
* INDENO(1 2,3-CD)PYRENE 8 20E.02 3 18E-12 6 1GE-10
* I-METHYLNAPHTHAL ENE 401E-01 NC 2 99E.09
* NAPHTHALENE 502E.01 NC 3 73E-09
* PHENANTHRENE 2 00E-01 NC 1 49E-09
* PYRENE 3 70E-01 NC 1 83E.09
CHEMICAL CLASS-SPECIFIC RISK = 1.09E-10 1.96E-08
vocs
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TABLE 7-7

Future Industrial Worker Scenario
Cancer Risks and Toxicity Hazard from Subsurface Soil Exposure

NMCRC-LA

Exposure Point Cancer Risk Hazard
Concentration based on based on
CHEMICAL {mg/ky) EPA & CACSF_ EPA RID
* 1 2 4-TRIMETHYLBENZENE 8 02E+00 none 1 38E-01
1 2-DICHLORQETHANE 6 12E-03 | 03E-08 1 DGE-05
* | 3,5-TRIMETHYLBENZENE 9 30E-01 none 1 95E-02
2-BUTANONE (MEK) 7 87E-02 NC 1 35E-06
ACETONE 1 13E-1 NC 2 B4E-05
* BENZENE [ 10E-02 1 20E-08 7 A6E-04
Carben disulfide 7 43E-03 none | 57E-05
* ETHYLBENZENE 4 27E-01 NC 9 00E-04
* ISOPROPYLBENZENE 6 28E-02 none 6 99E-03
* M/P-XYLENE 7 T4E-01 NC 8 49E-0&
METHYLENE CHI ORIDE 2 80E-02 9 20E-09 5 72E-05
* NAPHTHALENE 3 45E-01 NC 1 20E-4
* N-BUTYLBENZENE 3 11E-03 none 4 06E-07
* N-PROPYLBENZENE 7 56E-03 none 9 85E-07
* O-XYLENE 1 39E-01 NC 1 52E-06
* PASOPROPYLTOLUENE 3 91E-02 none 6 03E-07
* SEC-BUTYLBENZENE 3 04E-02 none 8 04E-04
* TERT-BUTYLBENZENE 6 30E-03 none 1 53E-04
TETRACHLOROETHENE 1 00E-03 none 6 12E-06
* TOLUENE 3 78E-02 NC 1 G3E-05
CHEMICAT CLASS-SPECIFIC RISK = 3 15E-08 1 61E-01
PCBs
AROCLOR. 1260 2 10E-02 6 23E-12 1 S6E-07
CHEMICAL CL ASS-SPECIFIC RISK = 6 25E-12 1 56E-07
METALS®
Chrominm 2 31E+01 NA 2 29E-09
Cobalt 2 38E+01 NA 5 90E-08
Molybdenum 1 1GE+00 none 3 435E-08
Nickel 2 T6E+01 NA none
Vanadium 7 93E+01 NA 1 68E-06
CHEMI{CAL CI ASS-SPECIFIC RISK = 0.00E+I0 1.78E-06
PATHWAY-SPECIFIC RISK = 3 16E-08 L6]1E-01
PATHWAY.SPECIFIC RISK (Petroleum) = 121E-08 L60E-01
PATHWAY.SPECIFIC RISK (CERCI A-only) = 195E.08 122804
DERMAIL ROUIE
SYOCs
* BENZ(A)ANTHRACENE 1 40E-01 3 0GE-08 5 88E-06
* Benza(a)pyrene 1 80E-01 4 86E-07 ? 56E-06
* BENZO{B)FLUORANTHENE 2 90E-01 6 35E-08 1 22E-05
* BENZO(G,H DPERYLENE 8 20E-02 NC 3 44E-06
* CHRYSENE 2 20E-01 3 94E-09 9 23B-G6
* FLUORANTHENE 2 95E-D1 NC | 24E-05
* INDENO(1 2,3-CD)PYRENE 8 20E-02 I 79E-08 3 44E-06
* 2-METHYLNAPHTHAL ENE 4 01E-01 none 1 6%E-05
* NAPHTHALENE 5 02E-01 NC 2 11E-05
* PHENANTHRENE 200E-01 NC 8 40E-06
* PYRENE 370E-01 NC 104E-05
CHEMICAL CLASS-SPECIFIC RISK = 6.04E-07 L11E-04
YO s
* 1 24 TRIMETHYI BENZENE $02E+00 none 5 18E-04
1 2-DICHL.OROETHANE 6 12E-03 | 28E-10 1 32E-07
* | 3 5-TRIMETHYLBENZENE 9 30E-01 nane G 01E-03
2-BUTANONE (MEK) 7 87E-02 NC 8 47E-08
ACETONE 1 13E-01 NC 7 32E-07
* BENZENE 1 10E-02 3 80E-1L 2 36E-06
Carbon disulfide 7 43E-03 none 4 80E-08
* ETHYLBENZENE 4 27E-01 NC 2 76E-06
* [SOPROPYLBENZENE 6 28E-02 none 4 05E-06
* M/P-XYT ENE 7 74E-01 NC 2 50E-07
METHYLENE CHLORIDE 2 80E-02 4 84E-11 3 01E-D7
* NAPHTHALENE 3 458-01 NC I LLE-D3
* N-BUTYLBENZENE 3 11E-03 none 2 01E-D7
* N-PROPYLBENZENE 7 56E-03 none 4 BBE-07
* O-XYLENE 1 39E-01 NC 4 47E-C8
* P-ISOPROPYLITOLUENE 391E02 none 1 26E-G7
* SEC-BUTYLBENZENE 3 04E-02 none 1 96E-06
* TERT-BUTYLBENZENE 6 30E-03 none 4 07E-07
TETRACHLOROETHENE 1 O0E-03 none 6 46E-08
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TABLE 7-7

Future Industrial Worker Scenario
Cancer Risks and Toxicity Hazard from Subsurface Soil Exposure

NMCRC-1A

Exposure Poiut Cancer Risk Hazard
Concentration based on based on
CHEMICAL {ing/kp} EPA & CACSF  EPA RD
* TOLUENE 3 78E-02 NC 122E-07
CHEMICAT CI ASS-SPECIFIC RISK = 2 15E-10 6.03E-04
PCBs
AROCLOR 1260 2 10E-G2 1 36E-08 3 3%E-04
CHEMICAL CI ASS-SPECIFIC RISK = 1 36E-08 3 39E-04
METALS
Chromium 2 31E+01 NA 3 55E-07
Caobalt 2 3BE+01 NA 9 |SE-06
Molybdesuum 1 16E+00 nong 5 35E-06
Nickel 2 T6E+01 NA none
Vanadium 7 93E+H)1 NA 261E-04
CHEMICAL CLASS-SPECIFIC RISK = 0.00E-+B0 2.76E-04
PATHWAY-SPECIFIC RISK = 6.18E-07 133E-03
PATHWAY-SPECIFIC RISK (Petrofeum) = 6.04E-07 7 13E-04
PATHWAY-SPECIFIC RISK (CERCI A-only) = 137E-08 6.17E-04
TOTAL: 1 01E-06 1.64E-01
Petroleum-relaied: 9 68E-(07 [ 61E-01
CERCLA-only: 4.07E-08 3.01E-03

* = Petroleum-related chemical

CP¥ = Cancer Potency Factor

CDI = chrenie daily intake

mg/kg-day = milligrams per kilogram per day
EPC = Exposure Point Concentration

NA = Not Available

NC = Not a known carcinogen

NMCRC-L A= Naval and Marine Corps Reserve Center- Los Angeles

RfD = Reference Dose

a=No RID located Surrogate toxicity value used based on structure relationship

b= Surrogate toxicity value used based on EPA Region IX PRG Table 1999

¢ = Cheimnicals having a Henry s Law Constant below 10%and a molecutar weight greater tha
d = Chemicals having a Henry's Law Constant greater than 10-5 and a molecular weight less
2 = Toxicity criteria from EPA Region 9 Preliminary Remediation Goals 1999

f=If a CPF was available from the TJ.5 EPA but not from the California EPA the EPA CPF

California EPA calculations
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TABLE 7-8

FUTURE RESIDENTIAL SCENARIO FOR ADULT AND CHILD

CANCER RISKS AND TOXICITY HAZARD FROM SUBSURFACE SOIL EXPOSURE

NMCRC-EA
Cancer Risk Adult Hazard Child Hazard
EPC based on based on based on
CHEMICAL {mg/kg) EPA & CA CSF EPA RID EPA Rf{D
SOIL INGESTION ROUTE
SVOCs
* BENZ(A)ANTHRACENE 1 40E-01 1 60E-07 9 59E-06 8 95E-05
* Benzo{a)Pyrene 1.80E-1 2 33E-06 i 23E-05 1.15E-04
* BENZO(B)FL UORANTHENE 2 99E-01 331E-07 I 99E-05 1 85E-04
* BENZO(G,H,)PERYL ENE 8 20E-02 NC 5 62E-06 524E-05
* CHRYSENE 2 20E-01 3 09E-08 1 51E-03 | 41E-04
* FLUORANTHENE 295E-01 NC 2 (2E-05 1 89E-04
* INDENQ(1,2,3-CD)PYRENE 8 20E-02 9 35E-08 3 62E-06 5 24E-05
* 2-METHYLNAPHTHAIL ENE 4 01E-01 nong 2 75E-03 2 57E-04
* NAPHTHALENE 5 Q2E-01 NC 3 44E-05 321E-04
* PHENANTHRENE 2 Q0E-Ot NC 137E-05 [ 28E-04
* PYRENE 3 70E-01 NC 1 69E-035 | 58E-04
CHEMICAL CLASS-SPECIFIC RISK = 3.14E-06 1 81E-04 1 69E-03
VOUCs
* 124-TRIMETHYI BENZENE 8. RE+GD none 3 66E-04 3 42E-03
1.2-DICHLOROETHANE 6 [2E-03 8 69E-10 2 T9E-07 2 61E-06
* 1,3,5-IRIMETHYL BENZENE 9 30E-01 none 4 25E-05 3 96E-04
2-BUTANONE (MEK} 7 87E-(2 NC 3 59E-06 3 35E-05
ACETONE 1 13E-01 NC 3 18E-06 4 83E-05
* BENZENE 1 10E-02 2 57E-10 3 01E-07 4 68E-06
Carbon Disulfide 7 43E-03 none 1 02E-07 9 50E-07
* ETHYLBENZENE 4 27E-01 NC 1 95E-05 [ 82E-04
* ISOPROPYLBENZENE 6 28E-02 none 2 87E-06 2 68E-035
* M/P-XYLENE 7 T4E-01 NC 3 34E-05 3 30E-04
METHYLENE CHLORIDE 2 80E-02 3 28E-10 1 28E-06 1 19E-05
* NAPHTHAL ENE 3 45E-01 NC [ 58E-05 1 47E-04
* N-BUTIYLBENZENE 3 11E-03 one | 42E-07 1 33E-06
* N-PROPYLBENZENE 7 56E-03 none 3 45E-07 3 22E-06
* (3-XYI ENE 1 39E-01 NC 6 32E-06 5 90E-05
* P-ISOPROPYL TOLUENE 3 91E-(2 none 1 78E-06 1 66E-05
* SEC-BUTYLBENZENE 3 04E-02 none | 39E-06 1 30E-03
* TERT-BUTYLBENZENE 6 3CE-03 none 2 88E-07 2 69E-06
TEITRACHLOROETHENE 1 DOE-03 none 4 57E-08 4 26E-07
* TOLUENE 3 78E-02 NC 1 73E-06 1 61E-03
CHEMICAI CLASS-SPECIFIC RISK = 1. 45E-G9 5.05E-04 4.71E-03
PCBs
AROCLOR 1260 2 10E-02 6 56E-08 9.59E-07 8 95E-06
CHEMICAL CIL ASS-SPECIFIC RISK = 6 56E-08 49.59E-07 9 59E-07
METALS
Chromium 2 31E+01 NA 2 11E-05 1.97E-04
Cobalt 2 38E+G1 NA 5 43E-04 5 07E-03
Molybdenum 1 16E+00 noene 3 18E-04 2 97E-03
Nickel 2 76E+01 NA 1.89E-03 1 76E-02
Vanadium 7 93E+01 NA 1 33E-02 L 45E-0t
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TABLE 7-8
FUTURE RESIDENTIAL SCENARIO FOR ADULT AND CHILD
ZANCER RISKS AND TOXICITY HAZARD FROM SUBSURFACE SOIL EXPOSURE

NMCRC-LA
Cancer Risk Adult Hazard Child Hazard
EPC based on based on hased on
CHEMICAL (mg/kg) EPA & CA CSF EPA RiD EPA RiD
CHEMICAL CLASS-SPECIFIC RISK = 0.00E~+00 1 83E-02 171E-01
PATHWAY-SPECIFIC RISK = 3.21E-06 1.90E-02 177E-01
PATHWAY-SPECIFIC RISK (Petroleum) = 3.14E-00 6.75E-04 6.30E-03
PATHWAY-SPECIFIC RISK (CERCL A-onily) - 6.68E-08 1.83E-02 L.71E-01
INHAL ATION ROUTE - Particulates’/ Vapors'
SVOCs©
* BENZ{AJANTHRACENE 1 40E-01 117E-11 1 46E-09 3 40E-09
* Benzo(a)pyiene 1 80E-01 1 85E-10 1 87E-09 4 37E-09
* BENZO(B)FL UORANTHENE 2 90E-01 242E-11 3 02E-09 7 04E-09
¥ BENZO(G,H DPERYLENE 8 20E-02 NC 8 54E-10 1 99E-09
* CHRYSENE 2 20E-01 227E-12 2 28E-09 5 34E-09
* FLUORANTHENE 2 95E-01 NC 3 O7E-09 7 17E-09
* INDENO(1,2,3-CDHPYRENE 8 20E-02 6 85E-12 8 34E-10 1 99E-09
* 2-METHYLNAPHTHALENE 4 01E-01 NC 4 18E-09 9 75E-09
* NAPHTHALENE 5 02E-01 NC 5 23E-09 1 22E-08
* PHENANTHRENE 2 0OE-G1 NC 2 08E-09 4 86E-09
* PYRENE 3 J0E-01 NC 2 57E-09 5 99E-09
CHEMICAL CLASS-SPECIFIC RISK = 231E-10 2.75E-08 6.41E-08
VOCs
* 1.2 4-TRIMETHYLBENZENE 8 02E+00 none 1 93E-07 4 S1E-07
{ 2-DICHLOROETHANE 6 12E-03 1 71E-C8 1 48C-11 3 46E-11
* 1,3,5-1RIMETHYL BENZENE 9 30E-01 none 2 73E-08 6 36E-08
2-BUTANONE (MEK)} 7 87E-02 NC 1 89E-12 4 41E-12
ACETONE 1 13E-01 NC 4 01E-11 9 36E-11
* BENZENE 1 10E-02 2 59E-08 1 04E-09 2 44E-09
Carbon disulfide 7 43E-03 none 2 20E-11 5 12E-11
* ETHYLBENZENE 4 27E-01 NC 1 26E-09 2 94E-09
* ISOPROPYI BENZENE 6 28E-02 none 9 78E-11 2 28E-10
* M/P-XYLENE 7 74E-01 NC 1 19E-11 2 77E-11
METHYLENE CHLORIDE 2 BOE-D2 1 98E-08 80lE-11 | 87E-10
* NAPHTHAI ENE 3 45E-01 NC 1 68E-10 3 92E-10
* N-BUTYI BENZENE 311E-03 none 5 68E-13 1 33E-12
* N-PROPYLBENZENE 7 56E-03 none t 38E-12 322E-12
* O-XYLENE I 39E-0t NC 2 13E-12 4 96E-12
* P-ISOPROPYL TOLUENE 3I91E-02 none 8 44E-13 1 97E-12
* SEC-BUTYLBENZENE 3 04E-02 none 1 13E-09 2 63E-09
* TERT-BUTYLBENZENE 6 30E-03 none 2 14E-10 5 00E-10
TETRACHI.OROETHENE 1 D0E-03 none 8 36E-12 2 BOE-11
* TOLUENE 378E-02 NC | 44E-11 3 36E-11
CHEMICAL CI ASS-SPECIFIC RISK = 628E-08 2.25E-07 5.25E-07
PCBs*
AROCLOR 1260 2 19E-02 4 §1E-12 2 19E-07 5 10E-07
CHEMICAL CLASS-SPECIFIC RISK = 4 81E-12 2.18393E-07 5 10035E-07
METALS'
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FABLE 7-8

FUTURE RESIDENTIAL SCENARIO EOR APULT AND CHILD

CANCER RISKS AND TOXICITY HAZARD FROM SUBSURFACE SOIL EXPOSURE

NMCRC-1LA
Cancer Risk Adult Hazard Child Hazard
EPC based on based on based on
CHEMICAL {mg/kg) EPA & CA CSF EPA RiD EPA RfD
Chromium 2 31E+01 NA 321E-09 7 48E-09
Cobalt 2 38E+01 NA 8 26E-08 1 93E-07
Malybdenum 1 16E+Q0 none 4 8§3E-08 1 13E-07
Nickel 2 76E+01 NA 2 87E-07 6 69E-07
Vanadium 7 93E+01 NA 2 36E-06 5 50E-06
CHEMICAL CLASS-SPECIFIC RISK = 0 D0E+00 2 78E-06 G 49E-G6
PATHWAY-SPECIFIC RISK = 6.31E-08 4 T1E-G7 1.10E-06
PATHWAY-SPECIFIC RISK (Petrolezm) = 2 61E-08 2.32E-07 5 88E-07
PATHWAY-SPECIFIC RISK (CERCL A-only) - 3.70E-08 2 19E-07 5.10E-07
DERMAL ROUIE
SVOCs
* BENZ(AJANTHRACENE 1.40E-1 6 57E-08 4 97E-06 3 26E-05
* Benzo(ajpyrene 1.30E-01 1 4E-06 6 39E-06 4 19E-05
* BENZO(B)FLUORANTHENE 2 90E-01 1 36E-07 1 03E-05 6 75E-05
* BENZO(G,H,I)PERYLENE 8 20E-02 NC 2 91E-06 1 91E-05
* CHRYSENE 2 20E-01 1 27E-08 7 82E-06 5 12E-05
* FLUORANTHENE 2 93E.01 NC 1 05E-05 6 87E-05
* INDENO({1,2 3-CD)PYRENE 8 20E-02 3 85E-08 291E-06 1 91E-03
* 2-METHYLNAPHTHALENE 4 01E-0t none i 43E-05 9 34E-05
* NAPHTHALENE 5 02E-01 NC 1 78E-05 1 17E-04
* PHENANTHRENE 2 0CE-01 NC 7 HE-06 4 65E-05
* PYRENE 3 70E-01 NC 8 76E-06 5 T4E-05
CHEMICAL CLASS-SPECIFIC RISK = 1.29E-06 9.38E-05 6.14E-04
YOCs
* 1 2,4-IRIMETHYL BENZENE 8 02E+00 nene 4 38C-04 2 87E-03
1.2-DICHLOROETHANE 6 12E-03 2 75E-10 1 11E-07 7 30E-07
* 1,3,5-TRIMETHYLBENZENE 9 30E-01 none 5 08E-03 3 33E-04
2-BUTANONE (MEK) 7 87E-(2 NC 7 17E-08 4 70E-07
ACETONE 1 13E-01 NC 6 20E-07 4 06E-06
* BENZENE I 10E-02 8 14E-11 2 00E-C6 131E-05
Carbon disulfide 7 43E-03 none 4 Q6E-08 2 66E-07
* ETHYL BENZENE 4 27E-01 NC 2 33E-06 1 53E-05
* 1SOPROPYL BENZENE 6 28E-02 none 3 43E-06 2 25E-08
* M/P-XYLENE 7 74E-01 NC 2 12E-07 1 39E-06
METHYLENE CHLORIDE 2 80E-02 1 04E-10 2 55E-07 1 67E-06
* NAPHTHALENE 3 45E-¢1 NC 9 43E-06 6 18E-05
* N-BUTYLBENZENE 311E-03 none 1 70E-07 1 11E-06
* N-PROPYLBENZENE 7 56E-03 none 4 13E-07 2 T1E-06
* O-XYLENE I 39E-01 NC 3 79E-08 2 48E-07
* P-ISOPROPYL TOLUENE 391E-02 none 1 07E-07 6 99E-07
* SEC-BUTYLBENZENE 3 D4E-02 nene 1 66E-06 i 09E-05
* TERT-BUTYI BENZENE 6 30E-03 none 3 44E-07 2 26E-06
TETRACHI OROETHENE 1 00E-03 none 3 47E-08 3 58E-07
* TOLUENE 3 T8E-02 NC 1 03E-07 6 77E-07
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TABLE 7-8
FUTURE RESIDENTIAL SCENARIO FOR ADULT AND CHILD
CZANCER RISKS AND TOXICITY HAZARD FROM SUBSURFACE SOIL EXPOSURE
NMCRC-LA

Cancer Risk Adult Hazard Child Hazard
EPC based on based on based on
CHEMICAL {mgrkg) EPA & CA CSF EPA RiD EPA RiD
CHEMICAL CLASS-SPECIFIC RISK = 4.60E-18 511E-04 3.34E-03
PCBs
AROCLOR 1260 2.10E-02 2 91E-08 § 03B-04 5 26E-03
CHEMICAT CI ASS-SPECIFIC RISK = 291E-08 8 03E-04 3 26E-03
METALS
Chromium 2 31E+01 NA 8 42E-07 5 S2E-06
Cobalt 2 38E+01 NA 2.17E-05 I 42E-04
Molybdenum 1 16E+030 none I 27E-03 § 31E-05
Nickel 2 76E+01 NA 7 533E-05 4 93E-04
Vanadium 7 93E+01 NA 6 19E-04 4 06E-03
CHEMICAL CLASS-SPECIFIC RISK = 0.00E+00 7.30E-04 4 78E-03
PATHWAY-SPECIFIC RISK = 1.32E-06 2 14E-03 1.40E-02
PATHWAY-SPECIFIC RISK {Petrofeum) = 1.29E-06 6 03E-04 3 95E-03
PATHWAY-SPECIFIC RISK (CERCL A-only) = 2 95E-08 I 53E-03 1 00E-02
TOTAL: 460E-06 211E-02 191E-01
Petroleum-related: 4 47E-06 1.28E-03 1 03E-02
CERCLA-only: 1.33E-07 1.98E-02 1.81E-01

* = Petroleum-retated chemical

CPF = Cancer Potency Factor

CDI = Chronic daily intake

mg/kg-day = miiligrams per kilogram per day

EPC = Exposure Point Concentration

NA =Not Available

NC =Not a known carcinogen

NMCRC-L A= Naval and Marine Corps Reserve Center- Los Angeles

RfD = Reference Dose

a=No RfD located Surrogate toxicity value used based on structure relationship

b = Surrogate toxicity value used based on EPA Region 1X PRG Table 1999

¢ = Chemicals having a Henry's Law Constant below 16° and 2 molecular weight greater than 200 g/mol

d = Chemicals having a Henry's Law Constant greater than 10-3 and a molecuiar weight less than 200 g/mol
e = Toxicity criteria from EPA Region ¢ Preliminary Remediation Goals 1999

f=I'a CPF was available from the U S EPA but not from the California EPA, the EPA CPF was used in Californiz
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Table 7-11
Summary of Excess Lifetime Cancer Risk and Chronic Hazard Index

NMCRC-LA
Risk from Subsurface Soil® Risk from Groundwater®
Characteristic Non- N crol
Total petroleum- Total on-petrofeum:
refated
related
Construction Workers
Total Cancer Risk 2E-09 9E-11 NA NA
Total Chronic Hazard Index OE-03 1E-04 NA NA
Industrial Workers
Total Cancer Risk 1E-06 4E-08 NA NA
Total Chronic Hazard Index IE-01 3E-03 NA NA
Residents
Total Cancer Risk 4E-06 1E-07 5E-5, 1E-5™ 3E-5, 8E-6®
Total Chronic Hazard Index
Adult 2E-02 2E-02 2E+0, 2E+0%  1E+0, 1E+0®
Child 2E-01 2E-01 6E+0, 4dE+0"  3E4-0, 3E4+0®

Notes:

(a) = Numbers rounded to the nearest integer . Based on reasonable maximum exposure (RME) parameters.

() = Results based on the use of groundwater model data

NMCRC-LA = Naval and Marine Corps Reserve Center-Los An geles
NA = Not Applicable
Total = Estimated risk associated with all chemicals of potential concern

Estimated risk associated with only those chemicals of potential concern that
are not components of petroleum

Non-petroleum-related
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Residential Human Health-Based Soil Reference Values (SRV)

Table 7-13

Cumulative Risk Screening

SUMMARY OF TARGET ENDPOINTS RESIDENTIAL LAND USE SOIL REFERENCE VALUE INFORMATION.

Residential Hazard Cancer Excess
Chemical CAS Mo SRV Quotient Target Organis) [1) Class Cancer
{malkg) Risk
Inorganics:
Aluminum 7429.90-5 30000 0.98 b CNS/PNS, REFROD MNA NA
Antimany 7440-36-0 14 02 CVIBLD: WHOLE BODY NA NA
Arsenic 7440-38-2 12 02 CVIBLD; CNS/PNS® SKIN: CANCER A 1E-05
Barium 7440-39-3 2300 0.2 CW/BLD; REFROD NA NA
Beryilium 7440-41-7 4 0.01 Mot Available; CANCER B2 TE-05
Baron 7440-42-8 3000 02 REPRO: RESP [»] NA
Cadmium T440-43-2 26 02 KIDN; CANCER B1 BE-08
Chromium ilt 16065-83-1 24000 02 b Not Available NA NA
Chromium VI 18540-29-9 66 1145 Not Avaitabla; CANCER A 2E-07
Ccbalt 7440-48-4 2000 0.059 CV/BLD; iMMUN; RESP ] NA
Copper 7440-50-8 1300 0.2 b LAGI D NA
Cyanide free 57-12.5 25 1 b CNS/PNS (Note; Based on Acute Intake) NA NA
tead 7439.92-1 400 1 CV/BLD- CNSIPFNS, REFRO" CANCER B2 NA
Manganase 7438-96-5 1100 02 CNSIPNS 8] NA
Mercury (methy} mercury) 22967.92.8 3 02 b CNS/PNS; REPROD NA NA
7430.07-
Mercury {inorganic: elemental and mercuric chioride) v 6/7487.84.7 07 0.2 CNS/PNS IMMUNE D NA
Nickel varicus 520 0.205 b WHOLE BODY; CANCER A JEO7
Selenium 7782-49.2 174 0.2 b CWBLD; CNS/PNS LIWIGH SKIN D NA
Silver 7440-22.-4 174 [Hr b SKIN o Na
Thallium various 3 02 b CWBLD: HAIR; REFRCD a3 NA
Tin varnous 1500G 02 b KIBN- LIViGI 3] NA
Vanadium 7440-62-2/11314-821 210 17 b Mot Available D NA
Zine 7440-86-8 10000 0z B CV/BLD D NA
Volatite Organics
Acelene v 67-64-1 2500 0.0000168 CNS/PNS; KIDN; LIVIGE D NA
Benzene v o 71432 1.5 4000545 ¢ CWBLD, CANCER A ZE-06
Bromodichloromelhane v 752714 3 001 b KIDN- CANGER 82 1E-05
Bromarnethane {methy! bromide) v 74.53-9 H 02 LG, RESP a] NA
13- Butadiene v 106990 0.07 NA CANCER B2 1E-05
n-Bulylbenzene v 104.51-8 160 4,605 CNS/PNS NA NA
sec-Butylbenzene v 135-88-8 150 0.000452 CNS/PNS Na NA
lert-Butyibanzene (surragate - n-butyibenzene) v 98.06-6 160 4 63E-05 TNSIPNS NA NA
Butyl benzylphlhalate 85-68-7 5800 Q2 b GILIV [ NA
CNS/PNS; REPROD (MNote' Based on Acute
Carbon Disulfide v 75150 12 159E-08 b Intake} NA NA
Carbon Tetrachloride v 56-23-5 03 02 LIW/GI; CANCER 82 1E-06
Chlorobenzena v 108.90-7 kx| 02 KIDN; LIV/GI D NA
Chlareethane {ethyl chloride) v 75-00.3 400 a.2 REPRCD NA NA
Chilorofarm (frichloromethane) v 67-66-3 25 007 LIVIGI CANCER B2 1E-05
Chloromethane (methy! chloride) v 74-87-3 13 ood WHOLE BODY; CANCER () c 1E-05
Z-Chlaratalugne v 85498 436 013 BT WHOLE BCDY {Naote: Csat Utilizad) NA NA
Cumene {iscpropybenzene) v 95.82.8 135 n2z ADRENAL: KIDN MNA NA
1,2 - Dibromaethane (ethylene dibromide) v 106934 c14 0z ¢ REPROD CANCER B2 1E£.05
Valatite Qrganics
Dibromamethane (methylene bromide) v 74-95-3 300 0.2 b CVIBLO NA NA
Dichlarodiflucromethane (Freon 12} v 75.71-8 16 0.2 LIVIGI: WHOLE BCDY NA NA
11 - Dichloroethane v 75.34-3 30 0.07 KIDN; CANCER {?) C 1E.05
12 - Dichlaroethana v 107-062 3 3.04E-GS c NA; CANCER j2v3 1E-05
1.1 Bichtoroethylane v 75-35-4 0.4 00003 b LIV/GI; CANCER {2} C 1E-05
cis - 1 2 Dichleroethylene v 154-59.2 X 0.2 b CWBLD D NA
trans - 1,2 - Dichioroethylene v 156-80-8 130 0.2 LiviGl D NA
1 2- Dichleroethylene {mixed isomers) v 540-59-0 103 .z LIVIG| D NA
Dichloromethane (methylene chioride) v 75-09-2 13 6 94E-05 LIV/GI- CANCER B2 1E-05
1.2 - Dichloroprepane v 78-87.5 35 .14 RESF; CANCER B2 1E-05
Ethyl benzene v 100-41-4 190 G CDO635 KIDN; LIVIGE REPRO (Note. Csat ufilized) D NA
Methyl ethyl ketone (2-butanone) v o 78.83.3 1400 1 85E-05 REPRCD [n] NA
Methyl isobuty] ketone (MIBK) v 108-10-1 140 0.2 KID; LIVIGE: WHOLE BODY NA NA
Naphihalene v 91203 2 0,0026 CWBLD; EYE, RESP D NA
n-Propyloenzene (surrcgate - Cumene) v 103-6541 135 9 J4E-05 ADRENAL: KIDN NA NA
Styrene v 100425 210 006 CV/BLD; CNSIPNS, LIVIG) CANCER B2 1E-05
1112 - Tetrachloroethane v BI0-20-6 26 0.1 b* KIDN- LIV/GI; CANCER {7} 9] 1E-05
11,2 2. Telrachiorosthane v 79.34-5 4 6.2 b LIVIGH; WHOLE BGOY, CANCER (%) c B8E-06
Telrachicroethylene (PCE) v 127184 92 1.45E-05 CNS/PNS; KIDN; LIWGI; CANCER B2/C 3E-08
Toluene v 108-88-3 145 2.81E-05 CNS/PNS® KIDN; LiVIGI: RESP D NA
124 - Trichlorebenzena v o 1204824 230 02 ADREN; LIV/G} D NA
111 - Trichloroethane v 71.558-6 3¢ 0z CNSIPNS; LIVIGI D NA
1 12 . Trichleroethane v 78-00-5 7 0.01 b CV/BLD; IMMUNE: LIVIGI: CANCER (7} o 1E-05
Trichleroethytene (TCE) v 79016 34 NA CANCER B2IC 1E-05
Final NMCRC-LA St Report 7-39 February 2002



Table 7-13
Cumulative Risk Screening
Residential Human Health-Based Soil Reference Values {(SRV)

Residential Hazard Gancer Excess
Chemical CAS No SRV Quotient Target Organis) (f) Class Cancer
{mglka) Risk
Volatife Organics
Trichlorofiucramethane v 75594 BT 02 WHOLE BODY NA NA
11 2-Trichlora-1 2 2-rifluoroethane {Freon 113) v 76131 1485 1 CNS/PNS WHOLE BODY (Nole Csat utilizad} NA NA
12 4 Trimelhylbenzere v 95-63.6 8 0.0238 CNS/PNS: KIDN- LIVIGI- WHOLE BODY NA NA
1,3 5-Trimethylbenzene v 108-67-8 4 000276 CNS/PNS; KIDN; LIWVIGI WHOLE BODY NA NA
Vinyl chloride v 75014 0.2 0.06 b LIV/GI; CANCER A 1E-05
Xylenes (mixed) v 1330.-20-7 122 6 78E.-05 CNS/FNS- RESP; WHOLE BODY ] NA
Nen/Semi Volatile Organics
Benzyl alcohol 100-51-8 8700 0.2 b LiviGH NA NA
Bis {2 - chloroethyljether v {11444 0.5 NA CANCER B2 1E-05
Bs {chloramethyi) ether v 542-88-1 0.002 NA CANCER A 1E-05
Bremoiorm (tribrormomethane) 75.25-2 570 02 b LIV/GI; CANCER 82 3E-08
Butyl benzyiphthalate 85-68-7 58C0 g2 b LiViGI c NA
Dibenzoturan v o 1328449 12¢ 02 " KIDN NA NA
1 4 .. Dibromebenzene 106-37-G 285 0.2 b LIWGI NA NA
Dibromochloromethane 124-48-1 170 0.08 b LWIGI: CANCER {?) C 1E-05 b
Dibutyl phihatate 84742 2300 0.2 b WHCLE BQDY 3] NA
1 2 - Dichlorobenzens v 95501 195 02 WHOLE BODY 9] NA
13- Dichlorcbenzene v 541731 180 0.2 WHOLE BODY o NA
14 - Dichlorobenzens v 106-46-7 30 om e KHN LIVIGI CANCER {?) c 1E-05
3 3 - Dichlarohenzidine 91-94-1 as Na CANCER B2 1E-05 b
2,4-Dichloraphenol 120.83-2 70 02 b IMMUNE NA NA
Dif2 - elhylhexyljphthalale {bis-eihylhexyl phthalate) 117.81-7 625 02 b LVIGL CANCER B2 SE-08 b
2 4-Dimethyfphencl 105-67-9 600 02 b CVIBLD: CNSIPNS NA NA
Di - nn - oetyf phthalate 117-84-0 570 bz b KGON; LIV/GE NA NA
CNS/PNS; WHOLE BODY; CANCER {?) (Note;
2. Malhylphenol {o-eresol) 895.48-7 50 1 b SRV based on Acute Intake} C NA
CNS/FNS: WHOLE BODY; CANCER (?) (Note:
3 . Methylphenol (m-cresol) 108-35-4 80 1 b SRV based on Acute Intake} [ NA
CNS/PNS; RESP; CANCER (7) (Note: SRV
4 - Methylphanol (p-cresol) 108-44-5 80 1 b based on Acute Infake) C NA
M-Nitrosodiphenylamine 85306 goe NA CANCER 82 1E-05 b
N-Nitrosadi-N-prapylamine 621647 22 NA CANCER 82 1E-05 b
Pentachlorophenal §7-85-5 85 0,03 KIDN; Liv/Gl, CANCER B2 1E-05
Phenol 108-95-2 1700 i D REPRQG (Note' SRV based an Acute [nlake) D NA
2 3 4 g-Telrachlorophencl 58-80-2 700 02 b LAWGE NA NA
2 4 5-Trichloropheno} 95.95-4 2300 02 b KIDN, LIGH NA NA
2 4 -Trichlorophenol §8-06-2 1100 NA CANCER B2 1E-05
Palyaromatic Hydrocarbons
Acenaphihene v 83329 a0 NA b LIV/GI (Note: Csat utilized) NA NA
AntRraceng v 120127 5 NA ' NOT AVAILABLE (Note: Csat ulilized) D NA
Benz[alanthracens 56-55-3 0 NA CANCER B2 1E.05
Benzo[plfiuoranthene 205-89-2 20 NA CANCER B2 1E-05
8enzolkjfluoranihene 207.08-9 200 NA CANCER B2 1E-05
Benzo[alpyrene {or BaP equivalents) 50-32-8 2 NA CANCER B2 1E-05
Chrysene 218.01-9 2000 NA CANCER B2 1E-05
Dibenz[ah]anlhracene 53.70-3 2 NA CANCER B2 1E-05
Fluoranthens 206-44-0 1080 Q.00109 b CWBLD: KIDN- LIVGI s] NA
Fluorene v 85-73-7 1140 0.2 b* Cw/BLD D NA
indenc{t 2,3-cd]pyrene 193-39-5 0 NA CANCER B2 1E-05
Naphthalene - see Volatile Organics
Pyrene v 129000 800 0 001835 B KIDN D NA
Quinoiine §1-22.5 1 NA CANCER {7 c 1E-05 b
Polychlorinated Biphenyls
PCBs (Polychiorinated Biphenyls) 1336-36-3 0.8 02 b EYE IMMUNE- REPROD CANCER B2 1E-06 ]
MDA Pesticides and Herbicides
Aldrin 308-00-2 1 02 b LIVIGH CANCER B2 1E-05
2 4-Dichlorophenoxyacetic acid (2 4-D}) 94-75-7 300 02 b CWBLD, KIDN; LIV/GI NA NA
4.{2 4-Dichlaraphenoxy) butyric acid (2,4-DB) 24.82.6 260 02 b CVIBLD LIVGT, WHOLE BODY NA NA
2-Mathyl-4-chloropphenoxyacetic acid (MCPA} 94.75-6 16 0z b KIDN LIVGI NA NA
2-{2-Methyl-4-chlorophencxy)propionic acid (MCPP) $3.65-2 3z 02 b KON NA NA
Metalachlor 51218-45.2 5000 02 b WHOLE BODY; CANCER (7} [ NA
Picloram 1519-02-1 2200 oz b LWGI NA NA
Terbufos 13671-7¢-9 0.6 a2 b CNS/PNS NA NA
2 4 5-Trichlorophenoxyacelic acid (2 4 5-T) 93.76-5 320 02 b KIDN: REFRO MNA NA
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Table 7-13
Cumulative Risk Screening
Residential Human Health-Based Soil Reference Values {SRV)

Residential Hazard Cancer Excess
Chemical CAS No SRV Quotient Target Organ(s) {1) Class Cancer
{mgikg) Risk
Diexins and Furans
2378TCOD (or 2 3 7 8-TCDD equivalents) 1746.01-6 0.0002 NA IMMUNE; REPROD; CANGER B2 1E.05
12378.PeCDD 0.0004 NA IMMUNE; REPROD; CANCER B2 1E-05
123478-HxC0DD 0.002 NA IMMUNE; REPROD" CANCER 82 1E-05
123,87 8-HxCDD G.oo2 NA IMMUNE; REPROD; CANCER B2 1E.05
1237,89HxCDD 0.002 NA IMMUNE; REPROD; CANCER B2 1E-08
1234678HpCDD 0.02 NA IMMUNE; REPROD; CANCER B2 1E.05
12346759-0C00 0.2 NA IMMUNE; REPROD; CANCER B2 1E-05
23,78.TCOF 0.002 NA IMMUNE- REPROD; CANCER B2 1E-05
1,2,3,7.8-PeCDF 0.004 NA IMMUNE- REPROD; CANCER B2 1E.05
23478-PeCDF 0.0004 NA IMMUNE; REPROD; CANCER B2 1E-05
12347 8-HxCOF 0002 NA IMMUNE; REPROD; CANCER B2 1E-05
12387 8.-HxCDF 0.062 NA IMMUNE: REPROD; CANCER 82 1E-05
23,4,6,7,8.HxCDOF 0.002 NA IMMUNE- REPROD; CANCER B2 1E05
123.7.89-HxCOF 0.002 NA IMMUNE; REPROD CANCER B2 1E-05
123467 8-HpCDF 002 NA IMMUNE; REPROD; CANCER B2 1E-05
1234789-HpCDF 0.02 NA IMMUNE: REPROD; CANGER Bz 1E-05
12346789.0CDF 02 NA IMMUNE; REPROD- CANCER B2 1E-05
Explosives
13-DNB 99.-65-0 2 02 b SPLEEM B NA
24 .DONT 121-14.2 55 02 b CW/BLD; CNS/PNS: LIVIGI; CANCER see mixture below
26 -DNT 6506-20-2 30 02 b CVIBLD; CNS/PNS: KID- LIVIGH CANCER  see mixture below
2.4- AND 2 6 DNT MIXTURE 22 NA CANCER B2 1E-05
HMX 2681410 1500 02 b LIVIG a} NA
ROX 121-82.4 40 02 b PROSTATE CANCER (7} c 1E-08
135-TNB 99-35-4 1 0.2 b SPLEEN MNA NA
246-TNT 118-96-7 1 Gz b LIVER; CANCER (?) (& 3JE-O7
Qther Organics
Benzoic acid 565850 100000 017 b MNA {Note: Seoil Maximum Utilized) a] NA
Hexane v 110543 10 02 CNS/PNS' REPRO; RESF NA NA
Additional Pesticides and Herbicides
gamma-BHC (Lindane} 58.89.9 ] 02 b KIDN LW/GI CANCER Ba/IC BE-06
Chlaramben 133-90-4 480 0z B LAW/GI NA NA
Chiordane 57-74-9 r 0.2 LIVIGHE CANCER B2 2E.05
4 4'- 00D 75.64.8 70 NA CANCER B2 1E-05
4 4 .DDE 72.55.9 50 NA CANCER B2 1E-G5
4 4 .DDT 50.29.3 5 02 b LI/GI; CANCER B2 3E-06
Diazinon 332-41-5 30 a2 b CNS/PNS NA NA
Dieldrin 60-57-1 1 012 b LIV/GI; CANCER B2 1E-05
Endasulfan 115.29.7 135 02 b CW/BLD; CNS/PNS; KIDN NA NA
Endrin 72-20-8 10 0.2 b CNS/PNS LIWGI o NA
Heptachlor 76-44-8 4 0.05 b LIviGK CANCER B2 1E-05
Haptachior epoxide 1024.57-3 0.4 0.2 b LIWV/GI; CANCER B2 2E-08
Methoxychior 72435 125 02 b REPRGD o NA
Toxaphena 8001-35.2 18 NA CANCER B2 1E-05
NOTE: Based on limied multiple pathway exposure scenaric (i.e. incidental soil/dust ingestion dermal contact and inhalation)

~ considered volative. Default values of 10% soil moisture 0 5% soil arganic carbon and a 5 acre source area are utilized in Volalilization Model calculations I site-specific
values differ signifcantly a sile-specific re-calculation should be done
v* indicales that the theoratical soil saturation limit (Csat} is < SRV Csat conc ion rep the cencentralion above which free-phase liquid contamination may be present,

<

o

Risk based on ingestion and dermal contact anly inhafation pathway could not be fncluded because no inhalation toxicity value was available
indicates thal althcugh chemicat is a volatile the inhalation pathway could not be quantified, therefore the SRV will undarestimale the risk

o

Risk is based anly oninhafation the ingestion and dermal pathways could not be included because an oral toxicity value was not available

a

{1) ADREN - adrenal; CW/BLD - cardiovascularblood system; CNS/PNS - centraliparipheral nervous system; EYE; IMMUN - immune system; KIDN - kidney, LIV/GI - liverfgastrointestinal system;

REPRO - reproductive system (incl leratogenictdevelopmental effects); RESP - respiratary sysiem' SKIN - skin ireitation or other effects; SPLEEN' WHOLE BODY - increased mortality
decreased growth rale et

Cancer Class: Class A - Known hurman carcinogen
Class 8 - Probable human carcinogen (81 - limited evidence in humans: B2 - inadequate evidencs in humans but adequale in animals)

Class C .- Possible human carcinogen
Group D - Not Classifiable
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Figure 7-1
Risk Assessment Process Flow Diagram
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8.0 CONCLUSIONS AND RECOMENDATIONS

This section summarizes the information gathered during the SI, provides conclusions based on

this information, then makes a recommendation.
8.1 CONCLUSIONS

Absence of Former Gasoline UST. The geophysical survey, using ground penetrating radar,
metal detection, and electromagnetic detection, did not find evidence of a UST still in place
below the ground surface. It is likely that the UST was removed prior to the mid-1980s as

previously reported.

Hydrogeology. Groundwater was encountered at approximately 27 to 35 feet bgs at the site.
The groundwater gradient based on potentiometric elevation measurements is to the south-
southeast General groundwater quality indicates it is not very suitable for use as drinking

water.

Sampling Program. A total of 45 soil samples were analyzed for key contaminants of
concern. An additional 24 soil samples were collected for metals analysis to characterize

background metals levels. Soil samples were collected at depths fiom 5 to 25 feet bgs.

Seven groundwater monitoring wells were installed at the NMCRC-LA site. An additional
seven groundwater grab samples were collected from temporary screened piezometers that

were installed following soil sampling from borings.

Nature of Contamination The type of contaminants identified in soil and groundwater
consisted primarily of petroleum hydrocarbons Total petioleum hydrocarbons (TPH) in the
gasoline range and, to a lesser degree, in the diesel and motor oil range, were detected.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) were several of the fuel analytes detected
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in soil samples, along with 1,2,4-trimethylbenzene (TMB) and 1,3,5-TMB, naphthalene, and
2-methylnaphthalene. All of these analytes are components of gasoline Methyl-tertiary-butyl-

ether (MTBE) was not detected .

1,2-DCA was also detected in soil and groundwater samples. 1,2-DCA was historically used
as a gasoline additive. The absence of other chlorinated hydrocarbons such as
trichlorogthylene (TCE) suggests that 1,2-DCA was most likely detected at this sité as a result

of fuel use, rather than solvent use.

PCBs were detected in soil samples (although below screening criteria) beneath the vehicle
maintenance building during Phase I sampling. Additional soil samples were collected at
locations 20 feet away during Phase II, but PCBs were not detected in these samples,
indicating a limited extent of PCBs. PCBs were not detected in groundwater during either

phase.

Metals were detected in most soil samples and many groundwater samples, although many
results were likely representative of background metals concentrations. Certain metals that
were considered as possibly slightly above background levels, based on site-specific
backgiound metals assessment, wete included in the HHRA . These metals were chromium,
cobalt, molybdenum, nickel, and vanadium for soil and antimony, barium, cobalt, lead,
molybdenum, nickel, and zinc for groundwater. Organic lead was not detected in any samples

from this site.

Extent of Contamination. The concentrations in soil and groundwater were highest where the
gasoline UST is suspected to have been located (between the lube 1ack and vehicle maintenance
building). Lower or nondetect concentrations were detected at locations more distant from the

source area.
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Concentrations of analytes that are relatively highly degradable, such as benzene, were
identified in groundwater near the source area and at lesser concentrations a short distance
away . Concentrations of analytes that are less degradable, such as TMBs, were identified in
groundwater at a greater distance away from the source area. The analyte 1,2-DCA, which is
more recalcitrant than non-chlorinated petroleum hydrocarbons, was detected in groundwater

further downgradient from the source area.

Screening Criteria. Soil and groundwater sample results were compared to screening criteria,
which consisted of conservative residential United States Environmental Protection Agency
(EPA) Region IX preliminary remediation goals (PRGs) for soil and EPA maximum
contaminant levels (MCLs) for groundwater (or PRGs, if MCLs do not exist for an analyte for
groundwater). Because the maximum concentration of at least one analyte exceeded screening
critetia for both soil and groundwater, additional data analysis was conducted. The purpose
was to assess the fate and transport of contaminants and to more accurately assess the

magnitude of potential impacts to human health that might be posed by site contamination.

Fate and Transport of Contaminants. To support the HHRA, the fate and 1t ansport of
contaminants in both soil and groundwater were assessed. The assessment provided an
estimate of the degradation of petroleum hydrocarbon contaminants that naturally occurs with
compounds such as gasoline, as well as estimated concentrations of analytes in groundwater

that might exceed beyond the NMCRC-LA property boundary in the future

The 1esults of the fate and transport assessment indicate that residual concenirations of
indicator chemicals (e g., benzene, TMBs, 1,2-DCA, naphthalene, and lead) that were
assessed ate present in soils at sufficient concentrations to continue to act as a source of
contamination to groundwater. Concentrations in groundwater are likely to remain near their
current concentration for some time into the future due to this ongoing residual source. The
fuel-related hydrocarbons are likely undergoing significant degradation by natural biological

processes at the site, limiting the mobility of these compounds These fuel compounds have
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likely reached a steady state and will not likely migrate significantly in the future unless
pavement is removed and rainfall infiltration incieases. The 1,2-DCA is less degradable due
to the presence of abundant sulfate in the groundwater. The fate and transport of lead was
evaluated and the results indicate it is almost immobile due to its high degree of sorption onto

the soil matrix.

Human Health Risk Assessment. Human health risk was assessed following EPA and State
of California Department of Toxic Substances Contiol (DTSC) guidelines. The source area of
contamination was located several feet underground, and no drinking water wells are located in
the area. Because the site is paved with asphalt or concrete no human receptor exposure
pathways are considered to exist at the current time. However, futuie changes in site
characteristics or use, such as installation of drinking water wells, removal of pavement, or
industrial or residential development could possibly lead to potential exposure of humans to

identified site contaminants .

The future scenarios fot potential human exposure included in the human health risk

assessment for this site are the following:

. Exposure of construction workers to site contaminants through incidental soil
ingestion, dermal contact with soil, and inhalation of particulates and volatile
organic compounds {(VOCs). This might occur during activities such as
excavation of soil during construction of a building foundation;

. Industrial exposuie to site contaminants through incidental soil ingestion, dermal
contact with soil, and inhalation of particulates and VOCs. This scenario would
1equire removal of the pavement covering the site and industrial development of
the site;

. Residential exposure to site contaminants through incidental soil ingestion,
dermal contact with soil, and inhalation of particulates and VOCs. This
scenario would require removal of the pavement covering the site and residential
development of the site; and

U Residential exposure to site contaminants in groundwater. This scenario would
1equire installation of groundwater wells for domestic use in the contaminated
plume or in a downgradient area potentially impacted by the plume. This could
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result in exposure to contaminants in groundwater through ingestion, inhalation
(i.e., vaporization of volatile contaminants during showering), and dermal
exposure (i.¢ , skin contact during showering).

These scenarios are considered unlikely to occur due to the likely future use of the site.
Evaluation of these scenarios for potential impacts to human health was performed to provide a

health protective estimate of the potential future risks presented by site contamination.

The results of the HHRA indicate that soil contamination does not present an unacceptable 1isk
to human health under the future scenarios assessed. If a drinking water well were to be
installed just off the NMCRC-LA property, exposure to groundwater contaminants could
possibly present a risk to human health under a future residential scenario. The majority of
calculated 1isk is associated with groundwater that might be consumed and inhalation of vapors

during showering

These HHRA results are based on conservative assumptions and could easily be three orders of
magnitude lower if evaluated using more realistic patameters. This approach was introduced to
error on the side of conservatism. The risk assessment results should be evaluated with an
understanding of the following qualifiers to better understand the conservative estimates of

potential risk and hazard that could be posed by exposure to groundwater contaminants:

. It is unlikely that a drinking water well would be installed directly adjacent to
the NMCRC-LA property line where contaminants might migrate offsite.

. The groundwater beneath the site is not very suitable for drinking purposes due
to its high total dissolved solids (TDS), chloride, and sulfate concentrations. In
addition, site data indicate that groundwater might not be able to be pumped at a
rate high enough (e.g., 3 gallons per minute) for a well to be successfully used.

. Sample collection from the NMCRC-LA site was biased towards areas of
contamination, which increased the average contaminant concentration used in
the risk assessment calculations:

. Fate and transport modeling calculations were very conservative and produced
conservative results that were used in the risk assessment future scenario. For
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example, (1) vadose zone modeling assumed that biodegradation does not take
place (because it is a simple model}, but biodegradation of organic contaminants
in soil would reduce the calculated future groundwater concentrations, (2) the
modeling did not include effects of dispersion, although dispersion would reduce
calculated concentrations, (3) the modeling did not include the loss of VOCs
from groundwater via volatilization, although volatilization would reduce
calculated concentrations, and (4) a maximum leachate rate was used, although a
lower leachate rate would reduce calculated concentrations.

. The worse-case groundwater modeling results were used in the risk assessment
(1.e , maximum precipitation rechaige, assuming that pavement is removed from
the site in the future). Assuming pavement is not removed would decrease
calculated risk.

. Several metals were considered to exist onsite above background levels, as
identified by a site-specific background metals analysis, so these were included
in the 1isk assessment. It is possible they might not be site contaminants
because metals are not present in gasoline at high concentrations. Metals
concentrations at the property boundary were assumed to be the same
concentration as in the source area, although metals generally have extiemely
limited mobility, as shown by modeling 1esults for lead.

. Chloroform detected in groundwater adds to the calculated excess cancer risk,
but is not a chemical that was a suspected site contaminant from the gasoline
UST at this site. It was detected at the highest concentrations at the two
upgiadient background groundwater sampling locations, as well as at lower
concentrations beneath the vehicle maintenance building It was not detected in
groundwater adjacent to the source area or downgradient. Chloroform is a
Trihalomethane that is produce during chlorination of drinking water and could
possibly have been detected in groundwater at the site at the concentrations
detected (up to 10 ug/L) as a result of leaks from subsurface drinking water
pipes near the administration building.

. Toxicity values derived from animal studies at high doses have large safety
factors built into them (e.g., factors of 100} to err on the side of conservatism;

. Use of upper-bound exposure assumption values carried through multiple
calculations propagates the conservatism of the resulting calculations;

. In addition to the level of conservatism added by each of the factors identified
above, the HHRA used a reasonable maximal exposure (RME) in the risk
assessment calculations, which produces higher estimates of 1isk than more
realistic or average case scenarios.
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8.2 RECOMMENDATIONS

Based on results presented in this repoit and summarized in Section 8, CDM Federal
recommends that the site no longer be considetred a CERCLA IR site, but should fall under the
State of California’s Leaking Underground Fuel Tank Program CDM Federal also
recommends quarterly groundwater sampling and analysis for the contaminants of concern be
conducted for two years. This would allow an assessment of whether site contaminants in
groundwater appear to be decreasing in concentration over time, appear to be remaining stable,
or are increasing. If groundwater contaminant concentrations are not increasing, the Navy

should request that DTSC officially close this site with no further action required.

Final NMCRC-L A SI Report 8-7 February 2002



This page intentionally left blank.

Final NMCRC-L A SI Report 8-8 February 2002



9.0 REFERENCES

Air Force Center for Environmental Excellence [AFCEE] 1995). Technical Protocol for
Implementing Intrinsic Remediation with Long-Term Monitoring for Natural Attenuation
of Fuel Contamination Dissolved in Groundwater. Wiedemeir, Wilson, Kampbell,
Miller, and Hansen.

Agency for Toxic Substances and Disease Registiy (ATSDR). 1995. ToxFAQs 1,2-
Dichlorethane  September.

Amwest Environmental Engineering. 1995. Tank Closure Report. February.

Bechtel National Incorporated (BNI). 1995 Final CERFA Environmental Baseline Survey for
Naval and Marine Corps Reserve Center. August.

Buscheck, T E. and C. M. Alcantar, 1995 Regression Techniques and Analytical Solutions to
Demonstrate Intrinsic Bioremediation In Intrinsic Bioremediation, ed R E. Hinchee,
I-T Wilson, and D.C. Downey, 109-116. Columbus, Ohio. Battelle Press.

Cal EPA. 1998. A compilation of water quality goals. Cal EPA RWQCB-Central Valley
Region.

California Environmental Protection Agency. 1996 Supplemental Guidance for Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities.
Office of Scientific Affairs. Corrected and reprinted August 1996.

California Environmental Protection Agency. 1994. Recommended Qutline for Using U S,
Environmental Protection Agency Region IX Preliminary Remediation Goals in
Screening Risk Assessments at Military Facilities. Department of Toxic Substances
Control. October.

CDM Federal. 1999. Work Plan for Site Inspection at Installation Restoration Site 1, Naval
and Marine Corps Reserve Center, Los Angeles, California  October.

CDM Fedeial 2000. Work Plan Addendum No. 1 for Site Inspection at Installation Restoration
Site 1. Naval and Marine Corps Reserve Center, Los Angeles, California. January.

DHS and SWRCB 1987 (p. 1-6)

Domenico, P A. 1987. An analytical model for multidimensional transport of a decaying
contaminant species. Journal of Hydrology, Vol 91, pp. 49-58

Gerritse et al. 1999

Lawrence Livermore National Laboratory (LLNL). 1995, Leaking UST Cleanup Report.
October.

Final NMCRC-LA SI Report 9-1 February 2002



Naval Facilities Engineering Command. 1997. Navy/Marine Corps Installation Restoration
Manual. February.

Public Works Center (PWC) Navy . 1996 Subsurface Soil Investigation for the Vehicle Lube
Rack Area/Underground Storage Tank. September.

Schroeder, P. R., Aziz, N. M, Lloyd, C. M. and Zappi, P. A. (1994) "The Hydrologic
Evaluation of Landfill Performance (HELP) Model: User's Guide for Version 3,"
EPA/600/R-94/168a, September 1994, U S. Environmental Protection Agency Office of
Research and Development, Washington, DC.

SWDIV 1996. Policy Guidance on Data Validation. Code 18 Policy Memorandum Number 13,
April.

State Water Resources Control Board (SWRCB) 1987. ILeaking Underground Fuel Tank
(LUFT) Manual. December.

State Water Rights Board 1962 . Report of Referee, Volume I, Text and Plates. July.

Ravi, V and Johnson, J., 1997, VLEACH - A One-Dimensional Finite Difference Vadose
Zone Leaching Model, Version 2.2, USEPA, Center for Subsurface Modeling Support,
Ada, OK.

Total Petroleum Hydrocarbon Criteria Working Gioup. 1996. Selection of Representative TPH
Fractions Based on Fate and Transport Considerations.

Tetra Tech. 1996. Draft Remedial Action for The Former Alhambra Manufactured Gas Plant
Site. October 18, 1996.

U.S EPA. 1989. Risk Assessment Guidance for Superfund (RAGS), Volume I Human Health
Evaluation Manual, EPA/540/1-89/002 December

U.S. Environmental Protection Agency (U.S. EPA). 1992, Guidance for Performing Site
Inspections under CERCLA. EPA/540/R-92/021. September.

U S. Environmental Protection Agency (U S. EPA). 1992b. Is Your Drinking Water Safe?
Office of Water. February.

U.S Environmental Protection Agency (U.S. EPA). 1992c. Supplemental Guidance to
RAGS.: Calculating the Concentration Term. Vol.1 No. 1

U.S. Environmental Protection Agency (U.S. EPA) Laboratory. 1994a. U.S.EPA Contract
Laboratory Program National Functional Guidelines for Evaluating Organic Analyses

CAL/EPA 1994-in section 7 2

Final NMCRC-LA SI Report 9-2 February 2002



U.S. Environmental Protection Agency (U.S. EPA). 1998 Technical Protocol for Evaluating
Natural Attenuation of Chlorinated Solvents.

United States Environmental Protection Agency (USEPA), 1998b  Office of Research and
Development. Technical Protocol for Evaluating Natural Attenuation of Chlorinated
Solvents in Groundwater. EPA/600/R-98/128. September.

U.S. Environmental Protection Agency (U.S. EPA). 1999. OSWER Directive 9200 4-17.
April.

U.S. Navy Public Works Center, Subsurface Soil Investigation Report, September 1996

Western Region Climate Center (WRCC) Database. 1997. Climate Histories and Local
Climate Data. Reno, Nevada. Internet Web Site: www wrcc.sage dri.edu

Finat NMCRC-L A SI Report 9-3 February 2002



This page intentionally left blank.

Final NMCRC-LA SI Report 9-4 February 2002



Appendix A

Geophysical Survey Report






's

Results of Geophysical Investigation
Naval & Marine Corps Center

1700 Stadium Way
Los Angeles, CA

Prepared for: CDM Federal
Golden, Colorado

Date of Investigation: October 27, 1999

Prepared by:

Challly 7 0

Charles Carter

Project Manager
Spectrurn Geophysics

622 Glenoaks Blvd.

San Fernando, CA 91340

Warranty:

Specttum Geophysics was retained to conduct a geophysical
investigation of the above facility to characterize the shallow
subswface. Our findings are subject to certain limitations due to site
conditions and the mstruments employed. We conducted this
investigation in a manner consistent with our profession using similar
methods. No other warranty as to the performance or deliverables is
expressed or implied.

San Diego » Los Angeles + [rvine






Contents

Introduction

Methods

Results and Conclusions

Figure 1

Figure 2

Area of Geophysical Investigation,
Naval & Marine Coips Center, 1700
Stadium  Way, Los  Angeles,
Califoinia

Contour Map of EM-61 Differential,
Naval & Marine Corps Center, 1700
Stadium  Way, Los  Angeles,
California






Resulits of Geophysical Investigation
Naval & Marine Corps Center

1700 Stadium Way

Los Angeles, California

Introduction

On October 27, 1999 Spectrum Geophysics conducted a geophysical
investigation at the Naval & Marine Corps Center located at 1700
Stadium Way in Los Angeles, California  The purpose of the investigation
was to locate detectable underground storage tanks (USTs). The area of
interest, as designated by Dave Bjostad and Matt Brookshire of CDM
Federal, had approximate dimensions of 60 feet by 55 feet (Figure 1).

Methods

The equipment used in this investigation consisted of a GSSI SIR-3
ground penetrating radar (GPR) coupled to a 500 MHz antenna, Geonics
EM-61 high-sensitivity metal detector, and a Fisher M-scope metal
detector.

The GPR sends an electromagnpetic pulse from the transmitting section of
the antenna into the ground. When this pulse reaches the interface of
mediums with contrasting dielectric properties, a portion of this pulse is
reflected back to the receiving portion the antenna. The GPR unit then
processes this information and displays it in the form of a vertical cross
section. Because the dielectric properties of soil and a steel UST are
significantly different, the GPR is well suited for a survey of this kind if
GPR depth of penetration is deep enough The depth of penetration at this
sight is estimated to be six to seven feet at best. A total of thirteen GPR
traverses were collected. The locations of these traverses are indicated in

Figure 1.

The EM-61 was used in an effort to delineate areas in which large metallic
objects may be buried However, this instrument was not used in areas
with reinforced concrete to avoid acquiring “noisy” data. The EM-61
transmitter generates short pulses of electromagnetic energy which travel
downward and outward and have a primary field associated with them.
This energy becomes “trapped” in the conductive materials and causes a
secondary magnetic field to be generated in these materials. The receiver
measures the voltage of the decay curve of this secondary magnetic field,
which is proportional to the conductivity of the subsurface materials. EM-
61 voltage readings were taken, recorded, and stored in a digital



polycorder at 5-foot intervals along north-south lines spaced 5 feet apart
within a grid established by the geophysics crew These data were
processed in the field and used to generate a contour map to identify
anomalies that may be caused by the presence of USTs.

Results and Conclusions

A site map with geophysical interpretation is presented in Figure 1, and a
contour map of EM-61 differential is presented in Figure 2. No UST-like
anomalies were observed in the data. One backfilled excavation was
identified. The location of this anomaly is indicated in Figure 1 It must be
mentioned that access was limited in areas occupied by workbenches and
paliets (Figure 1) and thus it could not be determined whether a UST was
present in these areas.

Spectrum does not guarantee that all existing piping and features have
been identified during this investigation.
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Project: NMCRC Los Angeles Site Inspection
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